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I NTRODUCTION AND EXECUTIVE S UMMARY 

INTRODUCT ION 

In June 1 9 7 8 ,  the Secre tary of Ene rgy reque s ted the Na t i ona l 
Pe trol e um Co unc i l  to d e term i ne the nat ion' s  p e t ro l e um and g a s  
s torage and transp ortat ion cap ac i t i e s  a s  p ar t  of  t h e  f ed e r a l  gov­
e rnme nt' s  overal l rev i ew o f  eme rgency p rep ared ne s s  p l an n i ng ( Ap ­
p e nd ix A ) . The Nat i onal  Petrole um Counc i l  h a s  p rov id ed s im i la r  
s tud ie s  a t  the reque s t  of  the fed eral gove rnme n t  s i n c e  1 94 8 ,  mos t 
recently the 1 9 6 7  rep or t  ent i t led u.s. P e t r o l e um a nd G a s  Tran s ­
por tat i on Cap a c i t i e s  and t h e  1 9 7 4  rep o rt e n t i t l ed Pe t rol e um S torage 
C ap a c i ty . 

To resp o nd to the Secre tary' s  reque s t , th e N a t i o n a l  Pe t role um 
Coun c i l  e s tabl i s hed the Comm i ttee on u.s. Pe tro l e um I n v e n tor i e s , 
and Storage and Tran sp ortat ion Cap ac i t i e s , c h a i red by Robert  V. 
S e l l er s , Ch a i rman o f  the Bo ard , C i t i e s  Se rv i ce Comp any . A Coord i­
nat i ng Subcomm i ttee and f ive task group s  we re formed to a s s i s t  the 
Comm i ttee ( App e nd i x  B ) . 

Th e Ga s P ip e l ine Task Group , cha i red by L .  E .  H a nn a , V i ce 
P re s id en t-Eng i neer ing , Panhand l e  Eastern P ip e  L i n e  Comp any , was r e­
que s ted by the  Comm i ttee to : 

• Comp i l e  g a s  f l ow d at a  acros s s tate or reg ional bound ar ie s , 
i n c l ud i ng flow i ng vol ume s and d e s i g n  c ap ac i t i e s  

• L i s t  und e rground s torage f i e ld s  by st ate , county , a nd f i e ld 
name and rep or t  the i r  d a i ly and annual  d e l iv ery c ap a c i t i e s  

• Id en t i fy maj or p ip e l ine interconne c t ions  a nd the i r  d e l i very 
cap ab i l i t i e s  

• Comp i l e  t h e  fol low i ng s ta t i s t i c a l  d a ta o f  p ip e l i ne 
fac i l i t i e s : 

-M i l e s  of  transm i s s ion p ip e l ine by d i ame te r  
-M i l e s  o f  g a the r i ng p ip e l ine b y  d i ame te r 
- I n stal l ed horsepower 

• Di s c u s s  p o s s i b l e  f u ture gas source s ( e . g . , LNG , SNG , and new 
s upp l ie s  from Alaska and Mex i c o ) and how they may be hand led 
by the g a s  tran sm i s s ion ne two rk 

• Di s c u s s  the f l ex i b i l i ty of the p ip e l ine sys tems for p e ak d ay 
d emand ver s u s  norma l op erat ional l e ve l s  

• Inc l ud e  background i n format ion r e l a t i ng i nd u s try s tr u c t ure 
and op erat ions  and a g lossary of i nd u s try term i no logy u s ed 
i n  the rep or t . 
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The rep o r t  conc e n tr a t e s  p r ima r i ly up o n  c ros s coun try o r  l ong 
d i s tance transp o r t a t i o n  of natural gas ; t h u s , mos t  o f  the  d a ta p re­
s en ted r e f e r  to i n te rs t a te and ma j or i n t r a s t a t e  g a s  t r a n sm i s s i o n  
comp an i e s. D i s tr i bu t i on s ys t ems and the i r  f ac i l i t i e s  a nd op e ra t i ng 
c o n s t ra i n t s  we re g e n e ra l ly c on s id e red to be ou t s id e  the  s c op e  of 
this rep or t ;  h oweve r ,  in  a f ew case s ,  r e f e r e n c e s  a r e  mad e  to p e r­
t in e n t  d i s t r i bu t i o n  s y s tem d a ta. 

To d eve l op the g a s  f l ow d a t a ,  the  Na t i on a l  Pe trol e um Coun c i l  
s urveyed the comp an i e s  wh i c h  transport app rox ima t e ly 9 5  p e rcent  o f  
t h e  g a s  moved ove r  long d i s tances i n  t h e  Un i t ed S t a t e s. A c op y  of 
the q ue s t i onna i re is  a t tached as App e nd i x C ,  a nd the c omp an i e s  
wh i ch resp o nd ed t o  t h e  q ue s t i onna i r e  are l i s ted i n  App e nd i x  D. 

The s ta t i s t i cs i n  the rep or t  are current a s  o f  De c embe r  31 , 
1 9 7 7 ;  a t  the t ime the report wa s und e r t ake n , 1 9 7 7  d a t a  we re the  
l a t e s t  ava i l a b l e. Comme n t s  on mo re recent d eve l op me n ts w i t h i n  the 
i nd u s t ry are i n c l ud ed in the s e c t ion e n t i t l ed 11G a s  P ip e l i n e  Sys tem 
Characte r i s t i c s ... 

Prev i ou s N PC s tud i e s  of natural g a s  transp o r ta t i on we r e  p rep ar­
ed as p ar t  of  the n a t i o n ' s  emergency p rep ared ne s s  p l a nn i ng to w i t h­
s tand i n te rrup t ion of norma l s upp l i es by fore i g n  mi l i t a ry i n t e rven­
t ion. More rece n t ly , emp ha s i s  has s h i f ted f rom m i l i t a ry d e f e n s e  
imp l i ca t ions t o  d i s t r i bu t ion imba l ances  c a u s ed by r e l o c a t i o n  o r  
shor t f a l l  of s upp l i e s , chang i ng ma rke t  d emand , and e conom i c  emba r­
goe s s uc h  as the r e c e n t  Arab (1 9 7 3 ) and I ra n i a n  (1 9 7 9 )  o i l  c r i s e s. 

EXE CUT I VE S UMMARY 

Natural g a s  i s  a ma j or source of ene rgy for the  U n i ted S t a te s , 
a s  r e f l e c ted by s ta t i s t i c s ga the red for 1 9 7 7 .  I n  t ha t  ye a r , n at­
ural gas ac counted for 36 p e rcent of the n a t i on' s  total e n e rgy p ro­
d uc ed i n  the Un i ted S ta t e s  and 2 6  p e rcent of the n a t i on ' s  t o t a l  en­
e rgy consump t i on ; it wa s ranked f i rs t  as a d ome s t i c  ene rgy s o u r c e  
a nd s econd i n  ma rke t share of  con s ump t ion. l 

The d a t a  res u l t i ng f rom th e N a t i onal  Pe trol e um Coun c i l  S u rvey 
of Gas Pip e l i n e Transportat i on s h ow that i n  1 9 7 7  the ma j or p ip e­
l i n e s  i n  the Un i t ed S ta t e s  we r e  u t i l i z ed a t  app r o x i ma t e ly 6 8  p e r­
cent of d e s ign cap ac i ty on a d a i ly ave rag e  bas i s. Th i s  d oe s  not 
me an th a t  a l l  p ip e l i ne s  we re u t i l i zed a t  6 8  p e r c e n t  of c ap a c i ty at 
a l l  t i me s. Dur i ng p e r i od s  of h i gh d emand , mos t  p ip e l i ne s  op erated 
a t  ful l cap a c i ty. The genera l i z ed case , h owe ve r ,  d oe s  i nd i ca te 
s ig n i f i c ant sp are cap ac i ty wi th i n  the p ip e l i ne n e two rk a t  va r i ou s  
t ime s througho u t  the year. Th i s  app e ars to have b e e n  e sp e c i a l ly 
true i n  the G u l f Coas t  s upp ly are a. 

lG a s  F a c t s : 1 9 7 7  Data , Ame r i ca n  Ga s As s oc i a t i o n , Dep a r tmen t  
o f  S ta t i s t i c s , 1 9 7 8 , Table 5 2 ,  p. 6 5 . 
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Th e f l ex ib i l it y  o f  t he p i pe l ine net work i s  g re at ly e nhanced b y  
t he u s e  o f  u nd e rgro u nd st or a� e  t o  meet t he peak s h av i ng d emands o f  
t he w i nt er s e a s o n  a n d  t o  prov ide a d epo s it ory for o f f-peak d el iv er­
i e s  of pi pel i n e  g a s  d ur i ng t he warm s umme r  mont h s . Econom i c  and 
ope rat iri nal b e�� f it s  r e s ult from s u� h  use in t h at h ig h  p ipel ine 
load f act or s c an b e  ma i nt a i n ed d e s p i� e  f l uct uat i ng market s .  Unde r­
ground st orag e al so prot ect s t he re l i ab i l it y  o f  t ransm i s s i o n  
syst ems . Most maj or p i pel i ne compa n i e s  a nd many l arg e d i st r ib ut ion 
c ompan i e s  own s uc h  st orag e f ac i l it i e s , a nd approx imat e l y  4 0  p er ce nt 
o f  t he nat ur a l  g a s  cons umed ann u a l l y  b y  r e s i d e nt i a l  c ust omers i n  
t he Un it ed Stat e s  i s  w it hd rawn from und erg ro und st orag e . 2 I n  
1 9 7 7 ,  t here were 3 8 5  und e rground st orage r e s e rvo ir s loc at ed i n  2 6  
st at e s . Th e s e  r e s ervo i r s  had a t ot a l  c apac it y  o f  7 . 2 t r i l l ion 
c ub ic feet and act ua l ly cont a i ne d  6 . 3  t r i l l ion c ub ic feet of g a s  
vol ume . 

A v ast net work o f  p ipe l ines connect s  t he g a s  prod uc i ng reg ions 
( pr imar i ly t he sout hwe st ern st at es , Lo u i s i ana , a nd t he G ul f  o f  
Mex ico ) w it h  c o n s umers i n  nearly every area o f  t h e  cont i g uous 
Unit ed St at e s. I ndepend ent p i pe l ine syst ems i nt erconne ct t o  form a 
g r i d  across t he Un it ed St at e s . By means o f  t h i s  g r i d  g as c an f l ow 
from one p i pe l i ne t o  anot her i n  respon s e  t o  c h ang e s  i n  s upply l oc a­
t ions , d emand patt er n s , s hort -t erm syst em o ut ag es , a nd emerg enc i e s  
( Append ix G )  • 

I nt er st at e  g a s  c ompan i e s  b eg an ex per ienc i ng d i f f i c u lt ie s  i n  ob­
t a i n i ng ad equat e  s uppl ies  i n  t he early 1 9 7 0 ' s .  As a r e s u lt , g as 
d e l iver i e s  b egan t o  b e  c urt a i l ed ,  w it h  t he Fed e r a l  Power C omm i s s ion 
( F PC ) 3 r eport i ng c urt a i lment s  o f  up t o  5 0  p e r c e nt in  some c as e s . 
Flow cond it ions c ha ng ed a s  c urt a i lment s  rest r i ct ed g a s  s al e s  t o  
h ig h  pr ior it y  e nd use c ust omer s s u c h  as r e s i d ent i a l  a nd c ommerc i a l  
heat i ng load u s er s . The s e  s al e s  a r e  ext r emely w e at he r- s e n s it iv e 
and result i n  a s e a sonal d emand patt ern . 

Many i nt e r st at e  p i pe l ines i nd i c at e  t h at t he s upply s it uat ion 
has improv ed s i nc e 1 9 7 7  and may cont i n ue to do so i n  t he n e ar t erm , 
r e s u lt i ng i n  l e s s  un used c apac it y .  H owever , s pare c apac it y ,  e spe­
c i al ly t h at c a u sed by t he s e a sonal it y  of s a l e s , is i n h e r e nt to t he 
p ipel ine syst em .  

S i g n i f i c ant c hang es i n  t h e  phys i c a l  o ut l ay o f  t he n at ional 
p i pel ine gr id are not ex pect ed i n  t he near f ut ur e . Alt ho ug h  t here 
has b e en some s h i ft in  t h e  g as market from i nd u st r i a l  to r e s i d e n­
t i al and c ommerc i al load s  b ec a u s e  of  a l ac k  o f  r e ad i ly ava i l ab l e  
s uppl ie s o f  g as , t he g eog raph i c  loc at i ons o f  t he s e  market s  w i l l  re­
ma i n  near ly t he s ame . N ew sources or add it i o n a l  nat ur a l  g a s  ( s uc h 
as LNG , SNG f rom coal , c hang e s  i n  C anad i a n  import s , a nd s uppl i e s  
from Al aska a n d  Mex i c o )  c o u l d  chang e  t he flow p att e r n s  f o r  some 

2G as F a ct s :  1 9 7 7  D at a ,  Am er i c an G a s  As soc i at ion , De partment 
of St at i st ic s , 1 9 7 8 ;  U nderg round St orag e  o f  G as i n  t he U n it ed 
St at e s  and C anad a , Amer i c an G a s  As soc i at ion , 1 97 6  a nd 1 9 7 7 .  

3N ow t he Fed e r a l  Energy Reg ul at ory C ommi s s io n  ( F ERC ) .  
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t ransm i s s ion syst ems ; h owever , for most o f  t he c ur r e nt ly propo s­
ed pro j ect s  o n l y  m i nor add it ions or rev i s ions w i l l  b e  r eq u ir ed t o  
mov e new s uppl i e s  i nt o  ex i st i ng p i pe l ine syst em s . Be c a us e  t he u s e  
o f  h yd roc arb on l iq u id s  f o r  t he prod uct ion o f  SN G i s  o f  st e ad i l y  
d ecreas ing pr ior it y ,  s uc h  SN G s ho u l d  not i n f l uen c e  g as f l ow 
patt erns . 

The n at ur al g a s  i nd u stry h a s  d emon st r at ed t he f l ex ib i l it y  o f  
t he p ipe l ine net work i n  r e spo nd i ng t o  c hang i ng or u n u s u a l  c irc um­
st anc e s  i n  t he past . The nat ur a l  gas  eme rg e nc y  d ur i ng t he w i nt e r  
o f  1 97 6 - 7 7 d ur i ng wh i c h  g a s  was mov ed e it he r  b y  d i spl ac ement or 
d irect s h i pment to energy-cr it i c a l  areas is a r e c e nt ex ampl e  of t he 
network ' s  e f f e ct iv en e s s . Based upon t h i s  e x pe r i e nc e , it i s  prob­
ab l e  t h at new s uppl i e s  c o u l d  be connect ed t o  t he t r a n sm i s s io n  
syst em net work and moved across the count r y  w it h  ex i st i ng f ac i l i­

t ie s  or m i n imal add it ions . 

There are g r e at advant ag e s  i n  us i ng nat ur al g a s  i n  t he eve nt of 
a n at ional energy emerg ency : it can b e  r e ad i l y  u se d  t o  r epl ac e 
ot her f ue l s  on an eme rg ency b as i s , a nd it h a s  a n  ext r emely f l ex ib l e  
t r an sport at ion net work t hrough wh i c h  it i s  po s s ib l e t o  d e l i v er g as 
whe n  and where needed . 
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IN DUSTRY OVERVI EW 

PERSPEC T I VE 

N at ur a l  g a s  i s  a maj or source o f  energy for t he Un it ed St at e s . 
I n  1 97 7  n at ur al g a s  const it ut ed 2 6  p e r c e nt o f  t he n at ion ' s t ot a l  
energy cons umpt io n ; only pet role um prov i d ed a l arger s h ar e . l I n  
t hat s ame ye ar nat ur al g as account ed for 3 6  p er c e nt o f  t he e nergy 
prod uced in t he U n it ed St at es , mak i ng it t he l arge st s i ng l e  dom­
e st i c source of energy . 2 

Th e vast maj or it y  o f  Amer i c a ' s g as i s  prod uced i n  t he s o ut h­
we st e rn st at e s  a nd o f f  t h e  co ast s  o f  Lou i s i an a  a nd Tex a s  i n  t h e  
G u l f  o f  Mex i c o . Wh i l e  t h e  sout hwe st er n  st at e s  a nd Lo u i s i an a  c on­
s ume s ig n i f icant q uant it ie s  o f  nat ur a l  g a s , ot h e r  maj or areas  o f  
c on s umpt ion i nc l ud e  t he nort h  c e nt r a l , nort he a st er n , m idwe st er n , 
and m i d d l e  At l ant ic st at e s , and C al i forn i a . A l in k  b et we e n  t he gas  
prod uc i ng reg ions of  t he count ry and it s market areas  is  e s s e nt i al , 
and it i s  t he nat ur a l  g as t r an s port at ion i nd u st ry wh i c h  s uppl i e s  
t h i s  l ink . Th roug h  a n  i nt r i c at e  net work o f  p ipe l i n e s , t he i nd u st ry 
prov ide s  gas  t o  cons umer s  i n  nearly every are a  o f  t he cont ig uo u s  
Un it ed St at es . 

H I STOR IC AL BAC KG ROUN D3 

The gas  i nd u stry i n  t h e  Un it ed St at e s  c an t r ace it s or i g i n  t o  
t he early n i net ee nt h  c e nt ury a nd t he u s e  o f  man u f act ured g as for 
res ident i al or p ub l ic l ight i ng . At t hat t ime , c o a l , wat er ,  a nd o i l  
g as e s  we re pr imar i ly prod uc ed , a nd more e x ot ic source s ,  s uc h  as  
p ine wood , cott o n s e ed s , and re f us e  g r e a s e  from s l a ug ht er ho u se s were 
occ a s i onal ly t apped . I l l um i nat ion wit h  manuf act ured g a s  g rew 
swi ft ly w it h  t he format ion i n  1 8 2 5  o f  g a s  l ig ht c ompan i e s  i n  
Balt imore , Bo st o n , a nd N e w  Y o rk C it y . 

Th e ear l i e st report ed n at ur al g as d i sc ov e r i e s  o c c urred ab o ut 
1 8 2 0 .  The f ir st ,  i n  Penns ylvan i a ,  wa s mad e wh i l e  d r i l l i ng for 
s altwat e r  for a loc a l  s a lt wo rks . Un fort un at e l y , t he g as was  not 
used prod uct ively . The second d i scovery , at Fr edon i a ,  N ew Y ork , 
was mor e s uc ce s s f ul ly empl oyed for ho use l ig ht i ng . 

lG as F a ct s :  1 9 7 7  D at a ,  Amer i c an G as As soc i at ion , D epartment 
of St at i st ic s ,  Tab l e  5 2 ,  p .  6 5 .  

2Mont hly E nergy Rev i ew ,  U . S .  Department o f  Energy , March 
1 9 7 9 ,  p .  4 .  

3 Ad apt ed from : H al e , De an , Ed . , 11 D i ar y  o f  an I nd u st ry , 1
1 

Amer i can G as Journa l , Octob er 1 96 6 .  Ot her s o ur c e s : O i l  and G as 
J ourna l ; P ub l ic Ut i l it i e s  Fort n ight ly . 
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I n  l at er ye ar s , n ew ih v e nt ions s uc h  a s  t he g as st ov e and he�t er 
expand ed t he mai ket fot �� s ;  d ur i ng t he early yea� s  of � at0 r al ga s 
d i scove- r i e s , : h owe v er , t he u s e  o f  nat ur� l g as for i l lu m i na�i o n_ was 
very r ar e . B e c a u s e  of i s-ol at ed we l l  loc at ions a nd th e l a' c k  o! f long 
d i st an c e  t r ansm i s s i o n  c apab i l it i e s , n at ur a l  g as s er v ed primar i ly as 
a f ue l  for n e arby in d u st r i e s . As a r e s ult , t h. e u s e  o f  manu f act ur ed 
or "t owh " gas coAt i n ued t o  t hr iv e  t hrough o ut the Un it ed St at es .  

Th e l a�t e� h a l f o f  t he n i net e ent h  c eht ury � aw a n  i ntr e�� e i n  
t he n umb er o f  d i s c ov e r i e s  o f  nat ur a l  gas , and , a s  d i s' c ov e r· i e' s o f  
n at ur al g as in creased , c oA v er s ioh from manuf act ured t o  n at ur al g as 
also i nc r e as ed .  Pr i nc ipal areas o f  d ev e lopment were Pennsylvan i a , 
We st Vi rgl. n i a. , a nd Oh io . Indu st r y  was st i l l  t he pr ima ry u s e· r· , 
alt ho ug h  t he u s e  o f  n at ur a l  gas  for i l l um i n at ion � a� � rowi� g 
s l ig ht l y .  By 1 91 5 ,  t he e nt r ance o f  t he e l ect r i c  g en e r at i ng i nd us­
try i nt o  t he l ig ht in g market prompt ed man y  gas c ompan i e s  to pr omot e 
t he u s e  o f  g as for coo k i ng , wat er heat i ng , a nd spac e h e at i ng . 

W it h  t he t ur n  o f  t he c e nt ury , n at ur al g as prod uct i o n  b eg an t o  
sh i ft from Penn s ylvan i a  and West Virg i n i a  to nort he a st Okl ahoma , 
Tex as , a nd Lo u i s i ana . It soon b ec ame apparent t h at t he cont i n ued 
growt h  o f  t he n at ur al gas  indust r y  depe nd ed upon connect i ng t he s e  
new sout hwe st er n  f i e l d s  w it h  t h e  i nd ust ri a l areas  o f  t he 
nort heast er n  and nort h  c e nt r al st at e s . Th i s  need was f urt her 
empha s i ze d  b y  t he d i sc over i e s  in  1 91 8 - 1 9 1 9 o f  t he Pa nh an d l e  and 
H ugoto·h gas fh� l' d s  of K ah s as, Okl ahom a ,  and T ex a s . 

I n  1 91 5  t he f ir st t ecb rd ed exper imeht ih st or i ng g� s unde r ­
g ro und was s uc c e s s f ul ly c ompl et ed i n  O'nt ar io , C a n ad a .  Th e met hod 
u s ed ex i st i ng wel l s to r e i nj ect p i pel i n� gas  i nt o  a part i ali y d e­
p l et ed g as r e servo i r , t hu s  repr�S s ur i ng t he r e servo i r . Th e f o l­
low i ng w i nt er t h e g a s  was w ith d rawn t o  meet market re� u i r ements . 
Th i s  s uc c e s s  mot i v at ed ga s compani e s  i n  t he Un it ed St at e s t o  de ­
velop d e pl et ed ga s f i eld s for st or age u s e . The f ir st s ut h  f i e l d s  
wer e  d e v e l oped i n  N e w  Y o rk i n  1 9 1 6 ,  Ke nt uc ky i n  1 9 1 9 ,  a nd Pe nn syl­
van i a  in 1 9 2 0 .  By t he en d of 1 9 30 , t here wer e  n i n e  st o r ag e  pool s 
i n  s ix st at e s  w it h  a tot a l  r e servo i r  c apa c it y  o f  1 8  b i l l ioh c ub ic 
feet . 

The d ev e l o pment o f  u nd e rgro und st or ag e  t e'c h n i q ue s  cO i n8 id·e d  
w it h  t he d ev e l opment i n  1 92 5  of l·a rg e d i amet er · st e e l  p i pe 'c apab l e  
o f  c arry i ng g as at h igh pre s s ures . The ab i l it i e s  t o  t r ansp ort 
l ar g e  v o l umes o f  g as ov er long d i st an ce s  and to st ore and w it h  .... 
draw gas  t o  meet con s umer d emand s s ig n a l l ed t he b eg i n n i ng o f  mo d­
ern g as t r ans m i s s i o n . Dur i ng t he next d ec ad e s , s ev e r a l  l ong di s­

t ance , l arge d i amet er , h igh pre s s ur e  t r an sm i s s i o n  l in e s  wer e co n­
st r uct e d . Th e connect ion o f  t he l ar g e  g� s di s c ov er i e s  i n  t he 
sout hwe st w it h  t he i nd u st r i al area s  o f  t he h orth e a st erh a nd nort h  
c e nt r a l  st at e s  wa s now a pract i c a l  r e a l it y .  G a s  a l so b eg an t o  f lo w  
from t he sout hwe st i nt o  Cal i for n i a . 

Wit h  t he prol i ferat ion o f  p i pe l ines  wh ic h � ro s s e d  many st at e  
l i n e s , Co ng r e s s  e n act ed leg i s l at ion t o  r e g u l at e  t h e  i nt e r st at e  

transport at ion and s al e  o f  nat ur a l  gas . Accord i ng ly , t he N at ur a l  
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G a s  Ac t o f  1 9 3 8  was  p a s s ed to pl ace i n t e r s t a te g a s  comp an i e s  under 
the author i ty of the FPC .  As a re s ul t  of  th i s  ac t ,  the r a t e s  
charg ed b y  g as pi pe l ine compan i e s  eng ag ed i n  i n t e r s ta te commerce 
are s ub j e c t  to governme n t  approva l . 

The s al e  o f  g as appl i ances and use o f  g a s  for new h e a t in g  i n­
s ta l l at ion s  we re r e s t r i c ted d u r i ng Wo rld W a r I I .  Th e po s twar re­
covery peri od , howeve r ,  marked the st a r t  of a 3 0 -ye ar per iod o f  
s u s t a ined g rowth for the natural ga s i ndust ry in bot h  in d u s tria l 
and dome s t i c  marke t s . War eme rg ency p i pe l i n e s  f rom Tex a s  to N e w  
Je rsey we re converted from crud e and prod u c t s  s e rv i c e  t o  g a s  t r an s­
m i s sion . Ex i s t i ng l i nes  we re looped or expand ed and several  new 
p ipe l ines we re con s t ru c ted . 

Al tho ug h mos t o f  the ex i s t i ng f l ow patterns  r a n  from the south­
we st to the nor theas t ,  some add i t ional p i pe l i ne s e rv i ce wa s i n i t i­
a ted to C a l ifor n i a  and the we stern s ta t e s . Imports from C a nad a to 
C al i forn i a  and the Pac i f ic northwe s t  i ncreased . Further advance s 
i n  u nderground s torag e mad e i t  po ss i b l e  to a s s ure h ig h  l oad f a c tors 
for ope ra t i ng p i pe l i ne s . Storag e f i e l d  l o c a t ions we re no l o ng e r  
r e s t r i c ted to areas w i th d epleted g as r e s e rvo i r s  as  techn i qu e s  we re 
d i scovered for u s i ng comb inat ion o i l  an d g a s  re s e rvo i r s  ( 1 9 4 1 ) , 
aqu i fe r s  or wa terbear i ng sand s ( 1 9 5 3 ) ,  o i l  r e s e rvo i r s  ( 1 9 5 4 ) ,  a nd 
s al t  c avern s ( 1 9 6 1 ) . 

By the ear ly 1 9 7 0 ' s ,  s uppl i e s  from the trad i t ional s upply areas 
were d ec l in ing and many compan i e s  i n  the g a s  i nd u s try beg an to face 
d i f f i c ul t i e s  mee t i ng i ncre a s i ng d emands for g a s . By th i s  t ime , 
maj or ma in l ine expan s ion wa s end ing and the emphas i s  wa s beg i nn i ng 
to sh i f t  to f urther d evelopment o f  g a th er i ng sys t ems and the s e arch 
for new s uppl i e s . Of f shore ex pans ion con t i n ued i n  the G u l f  of 
Mex ico and new onshore sources we re so ugh t .  I n c r e a s ed e nv i ronme n­
tal  reg u l at ion a f f e c ted the speed w i th wh i c h  new s uppl ie s cou l d  be 
added . Of te n ,  tho ugh , the g r e a te s t  obs t ac l e  was one of pr ice . 
Wh i l e  unreg u l ated i n tr a s t a te compan i e s  c o u l d  a t t rac t prod u c e r s  w i th 
h igher pr ices  for the i r  gas , the FPC - reg u l ated i n t e r s t a t e  g a s  com­
pan i e s  o f ten fo und i t  d i f f i c u l t to compete for new s uppl i e s . As a 
res ul t , g a s  d e l iver i e s  to some c u s tomer s  we re c ur t a i led , and th e 
FPC e s tabl i shed c ur t a i lment sc hed u l e s  for a l l  i n te r s tate g a s  com­
pan i e s  wh ich prov id ed that h igh pr ior i ty c u s tomer s - - res iden t i a l  
and smal l comme rc i a l  - - wo u l d  b e  served f i r s t . I n  some c a s e s  the 
FPC re por ted c urt a i lmen t s  of up t o  5 0  pe r c e n t  u nd e r  th i s  sched ul e . 
As a r e s u l t ,  many i nd us tr i a l  c u s tomers - - the trad i t ional b ac kbone 
of the gas indus try -- l e f t  the natural  g a s  marke t and we re forced 
to seek a l terna t ive e ne rgy source s . Th i s  s h i f t  i n  d emand pa tterns 
has l ed to an i n c r e a s ed ne ed for s torag e  fac i l i t i e s  a nd prod u c t ion 
f l ex ib il i ty to mee t the s easonal d emand s of the rema i n i ng cu s tom­
e r s . One res u l t  o f  the c ur ta i lmen t  s i t u a t ion h a s  be en an i ncreased 
i n te r e s t  i n  conserv a t ion e f forts and i nc r e a s ed e f f i c iency in  the 
use o f  g a s , as  ev idenced by the ad v i sory s e rv i c e s  e s tabl i s h ed by 
many n a tural g as compan i e s  to help the i r  cu s tome r s  r e d u c e  the i r  
cons umpt ion o f  g a s . 
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Th e s e v ere w i nt e r  o f  1 9 7 6- 7 7  p rovoked c r it i c al e n e rg y  short ­
age s . I n  r e s ponse , C o ng r e s s  pas sed t h e  Eme rg� nc y  Nat ur a l  G a s  Act 
o f  1 9 7 7  wh i c h  g av e  t h e  Pres id ent broad emerg ency powe r s , i nc l ud i ng 
t he ab i l it ie s  t o  s et t e rms by wh ich i nt e rst at e  p ip e l i ne c ompan i e s  
c o u l d  make eme rgency purchases o f  g a s  f rom i nt rast at e  p ip e l i n e s  a nd 
prod ucers at pr i c e s  above normal FPC l im it s , req u i re eme rgency d e­
l iv er i e s  bet we e n  i nt e r st at e  p ipe l ines , and requ i re i nt ra st at e  p ipe­
l i nes to t rans port i nt erst at e  gas . The s e  powe r s  c o u l d  b e  i nvoke d 
only u n d e r  t hose c i rcumst ances wh i c h  end angered t he n at ion ' s 
we l f are . W it h  t h e i r  new f re edom t o  pay h ig h e r  g a s  pr i ce s , i nt e r­
st at e  p ipe l ines we re a b l e  t o  s e c ure ad d it ional s uppl i e s  f rom t he 
i nt rast at e  market . Eme rg ency gas  wa s a l so mad e ava i l ab l e  f ro m  
C a l i forn i a  a n d  C a nad a .  Th e problem o f  t ransport i ng t h e s e  s uppl i e s  
t o  t he f ue l- s hort areas wa s met b y  vol unt ary coope r at ion among t he 
p ipe l i n e s  i n  t ra n s f e r r i ng volumes across t h e  count ry by way o f  
syst em i nt er connect ions . 

Alt ho ugh t he Eme rgency Nat ural  G a s Act prov ided a so l ut ion to 
t he nat ural  g as emerg ency i n  1 9 7 7 ,  it s e f f e ct was only t empor ary . 
The Nat ur a l  G a s  Pol i cy Act o f  1 9 7 8  prov ide s g u id e l i ne s  for t he d e­
reg u l at ion o f  t h e  pr i c e  i nt e r st at e  p ipel i n e s  are a l lowed t o  pay for 
gas and a l l ows i nt e r st at e  compan i e s  t o  be more pr i c e  compet it ive 
w it h  i nt rast at e  compan i e s . Th e i nt e nt of t h i s  Act is to promot e  a 
long-t e rm solut ion t o  t he s upply probl em by e nc o ur ag i ng d ev e lopment 
of prev ious l y  une conom i c  areas and st imul at i ng d omest i c  onshore a nd 
o f f s hore explorat ion . 

The i nd u st ry h a s  cont i n ued it s e f fort s  t o  s e c ure s uppl i e s  to 
meet bot h  short - and l ong-t erm need s . Tr ansm i s s ion compan i e s  are 
see k i ng new s upply source s ;  many h ave formed t he i r  own prod uct i o n  
compan i e s  a n d  a r e  a ct iv e ly pur s u i ng n e w  areas  o f  d ev e lopment . Ex ­
plorat ion for gas  h a s  t aken place i n  t h e  Arct i c  I sl ands a nd t h e  
N o rt h  S l ope o f  Al aska and pl ans are be i ng made t o  b r i ng t h e  g a s  
prod uced i n  t he s e  a r e a s  t o  t he lowe r 4 8  st at e s . The Rocky Mount a i n  
s uppl y  area h a s  g rown more prom i s i ng a s  g as pr i c e s  have mad e s uc h  
d eve lopme nt more e conom i c . The pos s ib i l it y  o f  import i ng g a s  f rom 
Mex ico and i ncreas i ng C a nad ian import s  i s  be i ng e x plored . C o n s id­
erat ion o f  s uppl ement al source s o f  nat ural  g a s  is in t he plann i n g  
o r  implement at ion st ag e ;  t h i s  i nc l ud e s  LNG i mport s , SNG , c oa l  
gas i f i c at ion , g a s  prod uct ion from t ight g a s  s ands a n d  Devon i a n  
s h a l e s , and t h e  manuf act ure o f  g as from o i l  s h a l e , peat , a nd 
b ioma s s . 

STRUC TURE AND OPERAT I ON 

Th e g as t ransport at ion i nd ust ry i s  st r uct ured i n  s uc h  a way 
t h at t he i nd i v i d u a l  p ipe l i ne compa n i e s  u s u a l l y  own a maj o r  port ion 
o f  t he g a s  mov i ng t hroug h t h e i r  re spe ct iv e  syst ems ; t he y  a l so 
t ransport s ig n i f i c ant vol ume s o f  gas  owned e it h e r  by t h e i r  c u st om­
e r s  or by ot h e r  p ipe l ine compan i e s . Wh i l e  t h i s  t ra nsport at ion o f  
g a s  f o r  ot hers h a s  i nc r e a s ed i n  recent ye ar s , t he p ipel ine c ompa n­
i e s  are st i l l  not general ly cons id ered common c arr i e r s . 
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N at ural  g as i s  normally purchased b y  g as p ipe l i n e  compan i e s  
from prod uct ion c ompan i e s  i n  t h e  g a s  f i e ld s . The s e  g a s  p i pel i n e  
compan i e s  t r an sport t h e  g a s  t o  t h e  market a r e a  whe r e  it i s  s o l d  t o  
d i st r ib ut ion c ompan i e s  wh ic h make d e l iver i e s  t o  t he e nd u s e  c ustom­
ers . ( Th e  v ar ious component s  o f  a t yp ic a l  g as syst em from we l l he ad 
to cons umer are s hown i n  F ig ur e  1.) 

The g at her i ng s egme nt cons i st s  o f  a g r id o f  p i pel i ne s  s pr e ad i ng 
t hroug ho ut t he g as prod uc i ng f i e l d s . Th i s  p ipe l in e  g r i d  p ic k s  up 
gas e it her at i nd iv id ua l  we l l s , t h e  o ut l et of proc e s s i ng p l a nt s , o r  
at po i nt s  o f  connect ion wit h  prod uc er- owned p i pe l i n e s . C o mpre s sor 
st at ions are locat ed where need ed t hrougho ut t h e  g r id to move t h e  
g as t hroug h  t he syst em .  

S i nc e  g as r e serves are const ant l y  b e i ng d e p l et ed , t he g at her i ng 
s egment o f  a p i pe l i ne syst em must expand t o  connect new s upply 
areas t o  t he p i pe l ine . In  g eneral , n ew g as d i sc ov ery areas  have 
b e come increas i ng ly r emot e and in  r e c e nt year s h ave i nc l ud ed t h e  
Ro cky Mo unt a i n  reg ion a s  we l l  a s  o f f s hore locat ions i n  t h e  G u l f  o f  
Mex ico . Const r uct i ng , operat i ng , and ma i nt a i n i ng p i pe l i ne syst ems 
in t hese areas prov i d e  a cont i n u i ng c h a l l en g e  to t he i nd u st ry .  

G ather i ng p i pe l ines  f unnel  i nto the m a i n  l in e  t r an sm i s s ion por­
t ion of t h e  syst em .  It i s  t h e  ma i n  l i ne s e gment , o ft en con s i st i ng 
o f  a s i ng l e  l ine and at most four or f iv e  p ar a l l e l  l ine s w it h  com­
pre s sor st at ions every 40 t o  130 m i l e s , wh i c h  spans t he d i st a nc e  
b etwe e n  t he g as f i e l d  and t he market ar e a . I n  c ont r a st t o  t he web 
of g at her i ng l ines , t h e  ma i n  l i ne fol lows a r e l at ively st r a i ght 
cross- c ount r y  c o ur se . 

On ce at t he market area , g as i s  sold  and d e l iv ered t o  v ar ious  
d i str ib ut ion c ompan i e s , local  ut i l it ie s , and , in  some i n st an c e s , 
d irect ly t o  i nd ust r i a l  c ust omer s .  Oft e n  t h e  d e l iv ery po i nt s  are 
locat ed d i rect ly on the ma i n  l ine . It i s  a l so c ommon for d e l i ve r­
ies  to b e  mad e t hroug h  a l at eral  l ine wh i c h  b ranches o ut from t h e  
ma i n  l i ne t o  l i nk u p  w it h  t he b uye r ' s  d i st r ib ut ion syst em .  

Dur i ng overl and const r uct ion o f  a p i pe l i ne syst em ,  a propo s ed 
rout e  i s  s urveyed and a corr idor appr ox imat e ly 40 f eet w i d e  i s  
c l e ar ed for e q u i pme nt acc e s s .  A t rench i s  d ug a nd t he w e l d e d  
j o i nt s  o f  st e e l  p i pe a r e  lowered i nt o  it . Th e t r en c h  i s  t he n  f i l l­
ed and t he s ur f ace i s  contoured t o  f it t he t err a i n .  Once t he co n­
st r uct ion is comp l et e , t he s ur face c an b e  r et ur ned to it s o r i g i n a l  
u s e  w it h  t he ex cept ion t hat it r ema i n  c l e ar o f  t re e s  a nd b u i l d i ng s . 
Th e only v i s ib l e  s ig ns o f  an operat i ng i n l and p i pe l ine are occa­
s ional s ur f ac e  f ac i l it ie s  ( e . g . , compre s sor st at i on s )  a nd p i pel i n e  
r ig ht - o f-w ay marker s .  

Of f s hore p i pe l ines  requ i r e  more e l ab or at e  c o n st r uct i o n  t ec h­
n iq ue s  t h an i nl and l i ne s .  In  t h i s  c a se , t h e  p i pel i ne i s  l a id a l o n g  
t he o c e a n  f l oor , a nd , i n  many c as e s , i s  act ua l ly b ur i ed b en e at h  it . 
The compre s sor , prod uct ion , and meas ur ement f ac i l it i e s  are b u i lt on 
st e e l  pl at forms ab ov e t he ocean ' s s ur face and are t he o n ly c ompo­
nent s  o f  t he o f f s hore syst em v i s ib le from t he s ur f ac e . 
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G a s  i s  fr eque n t ly sold  and e x c h a � g ed from one p ip e l ine comp any 
to ano the� thro ugh iri� erconnec t ions i n  the ir p ip el i n e  sys tems wh i c h  
a r e  e s tap l i shed a t  l oc a t ions ag reed up o n  b y  tfi e c omp an i e s . A s  a 
re s ul t  o f  the many i n terconnec t ions wh ich h av e  b ee n  e s t ab l i s hed , a 
comp l ex p ip e l ine g r id ex tend s across the n a t i o n  ( F i g ure 2 ) . Th i s  
gr id g ives the i nd u s try cons id e r ab l e  f l ex ib i l i ty to resp o nd to 
chang es i n  s upp l y  l oc a t ions or d emand p a t t e r n s . Sep arate p ip e l ine 
comp an ie s  trad i t ion al ly i n terac t w i th one another t hro ugh the s e  
i n te rconnec t ions to ma i n t a i n  g as f l ow d ur i ng shor t- term sys tem o ut­
age s ( e . g . , ma i n tenanc e ) . Th i s  vol un tary i n t e r ac t ion b e twe e n  i nd i­
v id ual comp an i e s  p r ov i d e s  the Un i ted S t a t e s  w i th the f l ex ib i l i ty o f  
a nat ional p ip el i n e  g r id wh i l e  p re s e rv i ng t h e  s e rv i c e  a nd r e sp o n s i­
b i l ity of i nd ep e nd e n t  p ip e l ine comp an i e s . 

In  the early d ays o f  n atural g as p r od uc t io n , t h e  v a s t  ma j or i ty 
o f  gas wa s cons umed by indus tr i al c us tomer s , a nd the energy r e­
q u i rements  o£ thi s in du s tr i a l  marke t we re r e l a t i v e l y  s tab l e  
thro ughou t  the year . As t h e  marke t for n a t ur al g a s  s h i f t ed toward 
sp ace heat i ng app l ic a t ions , the w i nter u s ag e  of g as rose f ar ab ove 
the s umme r d emand . Th i s  evo l u t ion o f  n a t u r a l  g as a s  a p r ime f ue l  
for sp a� e hea t irig has r e s ul ted i n  a s e asonal f l uc tu a t ion o f  s a l e s  
for t h e  gas  i nd u s try . G a s  f i e ld r e s e rvo i r  c h ar ac tei i s t ic s  and g a s  
p ur c hase contr ac ts , however , s ev er e ly l im i t  t h e  s e asonal f l ex ib i l­
i ty o f  gas  produc t ion w i th i n  the p ip el i n e  s y s tem . I n  o rd e r  t o  
s e r v e  t h e  s e a s o n a l  f l uc tuat ions o f  the marke t w i th a r e l at i v ely 
con s ta n t  mon thly p ip el i ne s upp ly , the gas  p ip el i n e  c omp an ie s  h av e  
develop ed s e asonal g as s torag e cons i s t i ng o f  u n d e r g ro und r e s e rvo i r s  
i n to wh i c h  gas  i s  i nj ec ted d ur i ng t h e  low mar ke t d emand summer 
mon ths and from wh i c h  g as is w i thd rawn d ur i ng th� h ig h  d em and 
winter mon ths . 

· · 

G as p ip e l ine c omp an i e s  mus t  al so b e  p rep a r ed to mee t ex treme s , 
or "p eaks , "  i n  d em and . G a s  f l ow on a p e ak d ay m ay b e  q u i te d i f­
ferent from that on a normal op era t i ng d ay . Peak d ay d emand s ar e 
met not only from p ip e l ine s upp l y ,  b ut a l so from und ergro und s tor­
age , LNG and SNG p ea k - s h av i ng f ac i l i t i e s , g a s  d iv� r ted from c u s­
tomers w i th non- c r i t ic al need s , a nd o ther stipp l emental s upp l ie s . 
P ip el ine sys t ems mus t  b e  d e s ig n ed to h a nd l e  the se o ther i np u ts , 
w i th the r e s u l t tha t  there i s  sp are c ap ac i ty i n  p o r t ions o f  the 
p ip e l ine sys t em .  It is th i s  d e s ign wh ic h g iv e s  f l ex ib il i ty to the 
total p ip el ine ne twork in  the Un i ted S t a t e s . 

A p ar t i c ul ar p ip e l ine comp any s upp l i e s  g as to c us tomer s  over a 
w ide r ang e o f  loc a t ions and w i t h  var i ed req u i r eme n t s , a nd the cos t 
o f  p r ov id i ng serv ice to these c u s tomers a l so v ar i e s  w i d e ly . For 
th i s  reason , i nd iv id ual c us tomer s are c h arg ed r a t e s  r e f l ec t i ng the 
c os t s  i n c urred b y  the p ip e l ine comp any i n  p rov i d i ng them g as s erv­
ice . The s e  r a t e s  are app roved by the F E RC .  

The gas  s a l e s  r a te s  c harg ed b y  i n te r s tate p ip el i ne c omp an i e s  
a r e  r e g ul ated b y  t h e  FERC a s  a u thor i ze d  b y  t h e  N a tu r a l  G a s  Ac t o f  
1 93 8  and i nterp re ted b y  the P h i l l ip s  Sup r eme C o ur t  d ec i s i o n  o f  
1 9 5 4 . ( D i re c t  s a l e  to i nd us tr i a l  c us tom er s  i s  n o t  i nc l ud ed w i th i n 
the j ur i sd ic t ion o f  the F E RC . ) The s e  reg u l a t ed s al e s  r a te s ar e 
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based on a cost of s e rv i c e  concept . Such a concept a l l ows a re­
g ulat ed p i pe l i ne c om pa ny to f ul ly recover a l l  cost s  a s soc i at e d wit h  
it s ope rat ion a nd earn a f a i r  and reasonabl e r et ur n  o n  it s i nve st ed 
capit al . The cost of s e rv i ce i s  t he s um of t he c om pa ny ' s  e xpe n s e s  
i n c l ud i ng depre c i at i o n ,  deplet i on a nd am ort i z at i on , t ax e s , a nd re­

t urn on rat e  b a s e  ( i nve stm ent ) .  S i nce t he p i pe l i n e  syst em ope rat e s  
m ost e f f i c i ent ly and m o st e conom i cal ly at f u l l capa c it y , t he cost 
of s e rv i ce for a s pe c i f i c syst em i nc re a s e s  a s  t he p i pe l i n e  volum e s  
f a l l  be low f u l l capac ity . 

As prev i ou s l y  d i s c u s s ed , t he N at ur a l  G a s  Po l i cy Act of 1 9 7 8  has 
prov ided gu id e l i ne s  for phased deregulat i on of the gas  pr i c e s  wh i ch 
are pa id by i nt erst at e  p i pe l i ne com pan i e s . Th i s  a ct a l s o  prov i d e s  
for pha s ed i n c r em e nt al pr i c i ng o f  gas sold t o  c e rt a i n  i ndust r i a l  
u s e rs , a lt hough at t h i s  t im e  t he spe c i f i c  pr i c i ng ru l e s  a r e  st i l l  
be i ng form ulat ed .  I n  ad d it i on t o  d i rect ly a f f e ct i ng t he rat e s  
charged by p i pe l i ne com pa n i e s , t he N at ur al G a s  Po l i cy Act wi l l  re­
qu i re a m aj or adm i n i st rat ive e f fort on t h e  part of bot h  t he i nt e r­
st at e  com pa n i e s  a nd t he governm e nt . 

Be s id e s  the N at ural  G a s Po l i cy Act of 1 9 7 8 ,  ot he r l eg i s l at i on 
enact ed i n  1 9 7 8  w i l l  h ave an im pact on t he nat ur a l  gas  i ndust ry .  
The Pub l i c  Ut i l ity Reg u l at ory Po l i cy Act of 1 9 7 8  requ i re s , am ong 
ot her t h i ng s , t hat DO E undert ake a m aj o r  st udy i n  d eve l op i ng t he 
rat e  d e s i g n  for gas  ut i l it i e s  t o  help ach i eve conservat i o n  a nd a 
m ore e f f i c i e nt use of ava i l able gas s upply . The Powe r P l a nt a nd 
I ndust r i al Fuel  Act of 1 9 7 8  wi l l  also alt e r t he m a rket i ng of  g a s  
s upply because o f  t he proh i b it i on o r  rest r i ct i on it cont a i n s  re­
g ard i ng t he use of  nat ural  gas in e le ct r i c  ut i l it i e s  or i nd u st r i a l  
bo i l er s . 

P i pe l i ne s  are am o ng t he m ost e f f i c i ent of t ra n s port at ion s y s­
t em s  i n  operat i on t oday , 4 a nd new ope rat i ng procedu r e s  a im ed at 
im provi ng e f f i c i e n cy are cont i nual ly be i ng im pl em e nt ed . 

The envi ronm ent al a s pe ct s  of p i pe l i ne const r uct i on a nd ope r a­
t i on are reg u l at ed by several gove rnm e nt a l  age n c i e s . Perm it s  m u st 
be acq u i red pr ior t o  t he const ruct ion of f ac i l it i e s  and pert i n e nt 
ope rat i onal param et e rs ( e . g . , n o i s e  and em i s s i o n  of a i r  and wat e r  
po l lut ant s ) m ust b e  m o n itored and m a i nt a i ned at a c c ept ab l e  l eve l s . 
These req u i rem e nt s have res ult ed i n  an i n crease i n  t he t im e  re­
qui red to pl an and i nst a l l  n ew fac i l it i e s .  

Sa fet y  cons iderat ions are o f  great concern t o  t h e  g a s  t rans­
port at i o n  i ndust ry .  B e c a u s e  of  the r i sk i nherent in  t ra nsport i ng 
large q uant it i e s  of a volat i le s ubst an c e , t he f e d e r a l  gove r nm e nt 
enact ed t he N at ur a l  G a s  P i pe l i ne S a f ety Act of 1 9 6 8 . The re are 

4N at i onal Energy Transport at i on , Cong r e s s i onal  Re s e arch S e r­
v i c e , May 1 9 7 7 , Vo l . 1 ,  P ub l i c at i on N um be r  9 5 -1 5 , p .  21 4 ,  F i g ure 
3 2 .  
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i nd u st ry s a f et y  g u id e l i n e s  e n forced by t he De part m e nt o f  Tr anspor­
t at ion conc er n i ng every a s pe ct o f  p i pel i ne const r uct i o n  a nd ope r a­
t ion . Tr a i n i ng prog rams and proced ures are reg u l ar l y  r e v i ewed i n  
t he i nt e r e st o f  improv i ng t he p i pe l i ne i nd u st ry s a f et y  r e cord . 
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H IG H L IG H TS OF TH E REPORT 

N ATURAL GAS FLOW PATTERN 

I ntrod u c t i on 

I n  mos t cas e s ,  the nat ural gas u s ed i n  the Un i t ed S ta t e s  i s  
consumed a t  loc a t i ons fore ig n to i t s  produc t i on sou r c e . The d i s­
tances from the source to the end use locat i o n s  va ry from c l ose 
prox imi ty to h undreds of mi l e s . E x cept for the f ew i n s tances  in  
wh i ch minor ga s v o l ume s are l iqu i f i ed a nd t r a n s po r t ed by t ruck , the 
ma j or i ty of the natural gas  i n  the Un i ted S t a te s  i s  tran s ported by 
p i pe l i ne to i t s  end u s e  locat ion . 

Pipe l i ne syst ems are d e s igned to move gas  d i r e c t ly f rom source 
to consump t ion a re a  and to t ransport gas to a nd f rom s torage l oc a­
t i on s .  I n  some c a s e s  th i s  req u i res that the p i pe l i n e  sys t em be 
d e s igned to flow gas volume s i n  e i ther d i re c t i o n . A l s o , mos t p ipe­
l i ne sys tems are i n te rconn e c t e d  wi th other p i pe l i n e  sys t ems to pro­
v i d e  ope rat i ng f le x i b i li ty .  The se i n terconne c t ions a l s o  prov i d e  a 
range of c apab i l i t i e s  for transpor t i ng g a s  v o l ume s t h rough a spe­
c i f i c  p i pe l i ne sys tem . I t  is the i n t e n t  of th i s  d i s c u s s ion to 
i l lustrate the f l ow pa ttern of natural gas t r a n s ported by the gas 
p i pe l i n e  n e twork w i t h i n  the Un i ted S t a te s . 

G a s Flow Da ta 

I n forma t i on i l lu s t ra t i ng the max imum capab i l i ty to transpo r t  
ga s volume s  and d a t a  repre s e n t i ng t h e  a c t u a l  d a i ly ave r age volume s 
f l ow i ng dur i ng 1 9 7 7  i n  the U n i ted S t ates we re obt a i ned by que s t i o n­
na i re from i n ters tate p i pe l i ne sys t ems and maj o r  i n tras tate p i p e ­
l i ne sys tems wh i ch t rans ferred or e x ch anged ga s volume s a cross the 
spec i f i c bounda r i e s  d e scr i bed i n  Append i x  E .  The f l ow d a t a  pr e­
s ented wh i ch pe r t a i n  to i n ter s t a te p i pe l i n e  sys tems i s  i n forma t i on 
ava i l able from the s ame data source u s ed by the c ompa n i e s  i n  pr e­
pa r i ng the F E RC Ord e r  N o .  3 0 3-A An nu a l  Repo r t .  

The que s t i onna i re , wh i ch reque s ted the e x i s t i ng d e s ig n  f l ow 
capa c i ty and the a c t ual  da i ly aver age f l owi ng vol ume s  for the ye a r  
1 9 7 7  a t  s pe c i f i c  po i n t s  on these pipe l i ne sys tems , wa s comp l e ted by 
the compan i e s  l i s ted i n  Appe nd ix D .  F l ow d a t a  wer e  reque s t ed o f  
those po i n ts a t  t h e  boundar i e s  of the s tate s a t  wh i ch the p i pe l i ne 
sys tems c ro s s ed or exchanged gas volume s . C a l i forn i a  wa s d i v ided 
by an east-we s t  boundary l i n e  and Texas wa s d i v i d e d  by a nor th­
south bounda ry l i ne to more c learly de f i ne the gas f l ow pa t tern i n  
these s t a te s .  

The data re c e ived by me ans of the q ue s t i onna i r e  we r e  a s s embled 
and analy z ed , and in cases whe re i ncons i s tenc i e s  s e emed apparen t ,  
the repo r t i ng c ompany wa s contac ted to ver i fy the i n te rpr e t a t i on of 
the data . A l so , in i ns tances  in wh i ch a d i sc repa n cy e x i s ted i n  the 
repor t i ng procedure ,  verbal contact wa s mad e  w i th the c omp a n i e s  
i nvolved . 
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G as F l ow P att e rn 

F i g ur e  3 dep i ct s  t he f l ow patt ern of nat ur a l  g a s  i n  t he U n it ed 
St at e s  e xpre s s ed as  t h e  da i ly f l ow rat e .  The gas  f l ow vo l ume s 
shown a re expre s sed i n  mi l l i on cub i c  feet per day ( MMCF/D ) me a s ured 
at 1 4 . 7 3 ps i a  a nd 6 0 ° F .  Shown t o  approx imat e scale a r e  t h e  max i ­
mum de s ig n  f l ow c apac ity as of  De c ember 3 1 ,  1 9 7 7 ,  a nd t he a ct ua l  
da i ly ave r age flowi ng vo lume s for t he ye ar 1 9 7 7 .  The i l lu st rat -
ed f l ow patt e rn i s  s c a led i n  t he proximit y  of t he bou n d a ry l i ne s  
prov ided t he v o lume s  are la rge e nough . M i no r  ga s v o l u me f l ows 
g re at er t han 2 5  MMCF/D a re i nd i c at ed w it h  an a rrow ; t h e  a ct ua l  
shape of t he f l ow patt e r n  wit h i n t h e  locat ion area s d e f i n ed i n  t he 
quest i onna i r e  wa s approx imat e d . The F ERC p ub l i cat i on map 11 Ma j o r 
N at ural  G a s  P i pe l i ne s  i n  t he Unit ed St at e s., ( F i g ure 2 )  wa s u s ed a s  
a re f e re n ce i n  rout i ng t he f l ow patt e r n . l 

Appe nd i x  E p rov i d e s  a t abu l at ion of t he dat a  u s e d  i n  const ruct ­
i ng t he max imum d e s i g n  f l ow capa c it y  patt e r n  a n d  t he a ct ua l  1 9 7 7  
f l ow patt e r n  of nat ur a l  gas i n  the  Un it ed St at e s  i l l u st rat e d  i n  
F i g ure 3 .  

The f l ow dat a  i n  Appe nd i x  E repre s e nt condit i ons at var i ou s  
po i nt s  a long t he r epo rt i ng p ipe l i ne syst ems based o n  t he fol l ow i ng 
a s s umpt ions : 

• A spec i f i c purchase and s al e s  patt e r n  was a s s umed i n  d et e r­
mi n i ng t he d e s ig n  c apac ity of each p i pe l i ne syst em .  I n  some 
c a s e s  a d i f f e re nt patt e r n  e x i st ed d ur i ng 1 9 7 7 . 

• Spec i f i c p i pe l i ne s egme nt s  we re not a n a ly zed a s  separat e  e n­
t it i e s ; i nst e ad , t he p i pe l i n e  syst em wa s e x am i n ed a s  a 
who l e . Al l p i pe l i ne syst em component s a re a s s umed t o  be i n  
ope rat ion w it h  no a l lowance for equ i pme nt out age s . 

• I n  p i pe l i ne syst ems wit h  b i - d i r e ct ional f l ow ( e . g . , l i ne s  t o  
st or age locat i ons ) ,  t he d i rect i on and mag n it ude of t he 
g r e at e r de s ig n  f l ow capa c it i e s  we re report ed .  It wa s a s­
s umed t hat , i n  a maj or it y  of case s ,  t h e  max imum d e s ign f l ow 
c apa c ity report e d  i s  t h e  capa c ity ava i l a b l e  wh e n  gas  v o l umes 
are be i ng wit hd r awn from st orage a nd d e l i ve r ed to ma rket . 
G e neral ly , t he w it hd rawa l cyc l e  (t ime per i od i n  wh i c h  v o l ­
ume s a r e  r emoved from st orage ) i s  s hort e r  t ha n  t he i n j e c­
t i on cyc l e (t ime per i od i n  wh i ch volume s are pl a ced i nt o  
st orag e ) .  

• The da i ly ave r age vol ume f l owi ng i n  a b i- d i r e ct i onal  s y s­
t em ,  a s  i n  one d i rect ional f l ow syst em s ,  wa s d e r ived by 
d iv i d i ng by 3 6 5  t he a lgebra i c  s um of t he d a i ly v o l ume s  for 
t he year 1 9 7 7  (t he volume s f l ow i ng i n  one d i r e ct i on a s s umed 

lA l a rge r ,  more d et a i l ed map , e nt it l ed 11N at ural G a s P i pe l i n e  
Map o f  t he Un it ed St at e s  a nd Canada , .. i s  ava i l ab l e  from t he 
Pet ro l e um P ub l i sh i ng Comp a ny o f  T u ls a ,  Oklahoma . 
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pos i t iv e  and the volumes f l ow i ng i n  the oppo s i te d i re c t ion 
a s s umed negat iv e ) .  

• The d a i ly ave r ag e  f low d a ta i nc l ud e  t emporary a nd/or eme r­
g en cy vol umes wh i c h  we re transported d ur i ng the severe 
1 9 7 6 - 7 7 w i n te r . Th i s  pe r i od prod uced u n u s u a l  ope r a t i n g  
cond i t ions . 

• As the natural g a s  f l ow d ata are repo r te d  a s  o f  De cember 3 1 ,  
1 9 7 7 ,  only one fore ig n LNG s upply source i s  i nc l ud e d  i n  
these d ata ; i t  enters Ma s s a c h u s e t t s  f rom the At l an t i c  Oc ea n . 

S ummary and Di s c u s s i on 

F i g ure 3 i l l us trates  that the p i pe l ine n e twork i n  the Un i ted 
States is d e s ig n ed for long d i s tance tran s po r t a t ion o f  g a s  vol ume s 
f rom the fol low i ng maj or s uppl y areas : 

• G u l f  o f  Me x ico 
• Lou i s i an a  
• So uthwe s te r n  s tates ( Ka nsas , N e w Me x i co , Ok l ahoma , Te x as ) . 

Vo lumes o r i g i na t i ng from other prod uc t ion areas , s u c h  as  We s t  
V i rg i n i a , Wyom i ng , C an ad a , and Mex i co , are a l so trans ported a c ro s s  
s tate l ines . Th e maj or i ty o f  these g a s  s uppl i e s  ar, e transpor ted to 
the north c e n tral  and nor theastern s e c t ions o f  the Un i te d  States . 
Th e we s t  coa s t  marke t i s  s e rved by v ol umes trans po r te d  across the 
wes t  or impor ted from C an ad a  through the Pac i f ic northwe s t . Vo l ­
urn es are a l so d e l iv ered t o  t h e  s ta t e s  throug h wh i c h  the ne twork 
cro s s e s  to s uppl eme n t  local s uppl i e s  in  mee t i ng the i r  con s umpt io n 
requ i rements . 

S ig n i f i c a n t  v o l um e s  are imported from C a nad a to I d aho , Wash i ng­
ton , and M i nnesota . Of the vol ume s that e n t e r  the U n i ted S t a te s  
from C anad a ,  a por t ion i s  ac tual ly tran s po r ted i n  the G r e a t  La ke s  
area back to C an ad a .  Dur i n g  1 9 7 7 ,  o n  a d a i ly ave r ag e  ba s i s , 
approx imately 8 0 0  MMC F/D o f  the volume rece i v ed from C anad a near 
the N orth Dakot a-M i nne sota bord e r  was transported through W i scon s i n  
and M i c h i g an and d e l iv ered back to C a nad a i n  the G r ea t  La ke s  a re a . 

The d ata i n  Appe nd i x  E s how that , o n  a d a i ly ave r ag e b as i s , 
approx ima tely 6 8  per c e n t  o f  the d e s ign c apac i ty o f  the to tal  p ipe­
l ine ne twork was ut i l i ze d  d ur i ng 1 9 7 7 . Th i s  c apa c i ty u t i l i za t i o n  
re fers t o  t h e  c apab i l i ty t o  move g a s  vol ume s across the bound ar ie s  
d e f i ned i n  th i s  s t ud y . 

I t  shoul d be noted that th i s  6 8  per c e n t  c apac i ty u t i l i za t ion 
f ig ure i s  merely an i nd i c a t ion o f  the degree to wh i c h  the p i pe l i ne s  
were un loaded dur i ng th i s  per iod and i s  s ub j ec t  to a l l  the con­
s tra i n t s  men t ioned earl i e r� I t  i s  probable that , a t  c e r t a i n  t ime s 
d ur i ng the ye a r , i nd iv i d ual  p i pe l ines  we re u t i l i ze d  a t  1 0 0  percent  
de s ign c apac i ty . Var ious  f ac tors , i nc l ud i ng s u pply , l o c a t i o n , 
season , d e s ig n  c r i te r i a , e tc . , wo uld determ i n e  the e x t e n t  to wh i c h  
a l ine could b e  u t i l i ze d . Thus , 6 8  percent u t i l i z a t i o n  i nd i c a te s  
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t hat ,  for t he p ipe l i ne n etwo rk as a who l e , t he r e  was a s ig n i f i cant 
amount of spare c apa c it y  ava i l able at var i ou s  t ime s o f  t he year . 

The f l ow patt ern i n  F ig ure 3 i l lu st rat i ng t h e  max imum d e s ign 
c apab i l ity of t he g a s  p i pe l i ne network a s s ume s t ot a l ope r at i on of 
all  p i pe l i n e  syst ems and e a ch syst em t ra n s port i ng vo l ume s  from a 
spec i f i c  s upply patt e r n  t o  spe c i f i c  de l ive ry l o c at ions . D i sc u s s e d  
i n  t he fo l l owi ng paragraph s are factors wh i ch c ou l d  v a ry t he capa­
b i l it ie s  s hown a nd wou l d  a f f e ct t he annu a l  ava i l a b l e  c apac it y . 

C ha ng e s  i n  s upply and d e l ivery patt e r ns have a ma j o r i n f l ue n c e  
on t ra n s port at i o n  c apab i l it y .  For e x ampl e ,  d e l iver i e s  t o  we at he r­
s e n s it i ve locat i ons ( e . g . , r e s id e nt i a l  heat i ng l oads i n  t he nort h­
east ) vary great ly f rom w i nt e r  t o  s umme r . Vo l u me s  con s umed at 
i ndust r i a l  locat i ons d ur i ng t he s umme r might b e  d e c re a s e d  a nd re­
rout ed to res ident i a l  or comme rc i al locat i ons d ur i ng t he wi nt e r .  
Al so , v o l ume s i nj e ct ed i nt o  st orage dur i ng t he s umme r at one r at e  
and wit hd r awn d ur i ng t he wi nt er at a g re at e r  rat e  s ign i f i c a nt ly 
a f f e ct t he mag n it ud e  and p att ern of g a s  f l ow .  Short -t e rm and eme r­
gency vol ume exchange s bet we e n  p i pe l i ne syst ems v a ry t he patt e r n  of 
g a s  volumes e nt er i ng a nd l e av i ng t h e p i pe l i ne netwo rk . 

The t ranspo rt at i on c apab i l it y  of a p i pe l i ne s y st em c a n  a ls o  be 
e xpre s s ed a s s umi ng t he d i s pl a c ement concept ; t hat i s ,  t h rough i n­
t e rcha ng e s  betw e e n  syst ems or new s upply sou r c e s , a d d it i on a l  vol­
ume s  e nt e r i ng a p i pe l i n e  syst em can be u s ed to r e pl a c e  l a rg e r  t h an 
norma l d e l iv e r i e s  upst ream a nd st i l l  ma i nt a i n t he norma l d e l i ve ry 
patt e r n  d ownst re am o f  t he po i nt of e n t ry . Th i s  d emon st rat e s t h at 
t he cons umpt ion of a d d it ional volume s e nt e r i ng a p i pe l i ne sy st em 
can be re a l i zed upst re am of t he po i nt of e nt ry o f  t he s e  v o l ume s .  
Syst em t ra ns po rt i ng c apa c ity a l so i n c reased . 

I n  some cas e s , t he ave r age f l ow i ng vo lume s hown i n  Append i x  E 
i s  l arge r t ha n  t he max imum d e s ign capa c it y  va l u e . The s e  va l ue s  are 
not e rroneou s ; t hey i n d i cat e  t hat t he a ct ua l  s uppl y p att e rn and/or 
de l i ve ry po i nt locat i ons va ry f rom t hose a s s umed i n  d et e rmi n i ng t he 
max imum c apac it y . S im i l a rly , because of  t he u s e  of n et va l u e s  for 
syst ems havi ng b i -d i re ct i onal flow ,  t he a ct ua l  f l owi ng v o l ume would 
be re f l e ct ed a s  a l owe r va lue t han t hat a ct ua l ly e xp e r i e nc e d  at 
var i ou s  t ime s d ur i ng t he year . 

It appe ars f rom t he dat a  i n  Appe nd i x  E t hat t he l i ne s  from t he 
G u l f  C oa st s upply area we re mor e  unloade d  t ha n  t ho s e  f rom t he 
sout hwe st e rn st at e s . It i s  a l so i nt e re st i ng t o  not e  t h at , o n  a 
d a i ly ave rag e  b a s i s ,  t he perc ent ag e  of d e s i g n  c apac it y  of p i pe l i ne s  
i n  t h e  ma rket a n d  gat he r i ng areas ut i l i z ed i n  1 9 7 7  i s  we l l  be l ow 
t hat of t he t ot a l  p i pe l i ne netwo rk . Th i s  l ow ut i l i z at i on re fl e ct s  
t he e f f e ct s  of s a l e s  c urt a i lme nt s ,  s upply s hort age s , and s e a so n a l  
d e l iver i e s . 

2 2  



UN DERGROUN D GAS STORAGE 

Unde rground gas s torag e  i nvolve s t ranspo r t i ng g a s  f rom produc­
i ng f i e lds  and  re i n j e c t i ng i t  i n to other re s e rvo i rs whe re i t  i s  
s tored u n t i l  needed to s uppl eme n t  other natural g a s  s uppl i e s  i n  
mee t i ng ma rke t req u i r eme n t s . Trad i t ional ly the s e  und e rg round s tor­
age reservo i rs have been loc a ted near areas of  c on s ump t i o n , b u t  i n  
some cas e s , the re s e rvo i rs are be i ng d eve l oped i n  t h e  pro d uc i ng 
areas . Today , appr o x ima tely 4 0  percent of  the n a t u r a l  ga s cons umed 
annua l ly by re s ident i a l  space hea t i ng cus tome rs i n  the Un i ted 
States has  been wi thd rawn from underground gas  s torag e . 2 

The pr i nc i pal f un c t ions of und e rg round gas  s torag e  a re t o  mee t  
the peak s h avi ng d emands o f  the wi nter s e a son a nd t o  prov ide o f f­
peak d i s po s i t i on fo r p i pe l i ne gas dur i ng the wa rm s umme r mon th s .  
Underground s torage pl ayed a part i c u l a r ly impo r t a n t  role i n  mee t i ng 
the nat ion ' s  e ne rgy n eeds dur i ng the unu s u a l ly s eve r e  w i n t e r  of 
1 9 7 6 - 7 7 .  By the e nd of that w i n ter s e a so n , ne a r ly 7 2  pe r c e n t  of 
the ava i l a ble volume had been w i thdrawn fo r c o n s ume r use ( Ta b l e  1 ) . 
Because und e rg round s torage pe rmi t s  greater u t i l i za t ion o f  p i pe l i ne 
fac i l i t i e s  ( ne a r  1 0 0  pe r c e n t  load f a c tor ) and  mo re e f f i c i e n t  gas  
del iver i e s  to  ma rke t ,  i t  is  an important f actor in  con s e rvat ion and 
the deve l opme n t  of new marke t s . 

N a t ur a l  gas i s  s tore d  i n  three type s of s to rage poo l s . The 
olde s t  type of s torage r e s e rvo i r  i s  a depleted  gas or o i l  f i e l d . 
I n  some s t a te s ,  b e c ause of a lack of depl e ted g a s  and o i l  r e s e r­
vo i r s , n a t ural  gas has  been s tored i n  wa ter bear i ng s a n d s  ( aq u i ­
fers ) wh i ch neve r con ta i ned hyd rocarbons .  I n  mos t r e c e n t  ye ars , 
s a l t  cavi t i e s  h ave been u s ed , to a l imi t ed d eg re e , to s tore n a t ur a l  
gas . 

The unde rg round s torage of gas  i s  a pr i nc i pa l  f ac t o r  i n  gas  
i ndus t ry opera t i on s . The ba s i c  concept of  und e r g ro und s to r age 
ope rat ions is to i n j e c t  gas i n to a d epl e te d  gas o r  o i l  r e s ervo i r .  
Th i s  acts  to r a i s e  the pre s s ure i n  the r e s e rvo i r  a s  the  v o lume of 
gas i nj e cted i nc re as e s .  Thus , the r e s e rvo i r  pr e s s ur e  and the  
amount of  gas s tored can o f t e n  atta i n  the s ame l ev e l  a s  the or i g­
inal ga s i n  pl ac e .  Th i s  process bu i l ds an i nv e ntory of s upply 
wh i ch can be tapped to mee t  peaks in d emand a nd replen i s hed d ur i ng 
per iods of l ow d emand . 

Unde rground gas s torag e f a c i l i t i e s  are ope r a ted by many p i pe­
l i ne tran smi s s ion compa n i e s  as we l l  as i nd i v i dual  ga s d i s t r i bu t i o n  
ut i l i t i e s .  Both ope r a t i o ns have t h e  s ame ob j e c t ive - - to provi de 
an add i t i onal source o f  gas to a ugment the f l owi ng s upply d ur i ng 
the colder po r t ion of the ye ar when both h igh pr i o r i ty c u s tome r 
needs and total cus t ome r d emand are h i ghe s t  bec a u s e  of  i nc r e a s ed 
space heat i ng . 

2Gas F a c t s : 1 9 7 7  Data , Amer i c a n  Ga s As soc i a t i o n , Depar tme n t  
of S t a t i s t i cs , 1 9 7 8 ; Underground S torage o f  G a s  i n  the  U n i te d  
S tates a n d  Canad a ,  Ame r i ca n  Gas As soc i a t i o n , 1 9 7 6  and 1 9 7 7 . 
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TABLE 1 

Undergr ound Gas S t o rage , 1 9 7 3- 1 9 7 7 * 

Descr i p t ion 1 9 7 3  1 9 7 4  1 9 7 5  

Numb er o f  S t a t e s  2 6  26 2 6  
Number o f  Companies 85 86 8 6  
Number o f  Pools 360 367 376 

T o t a l  Number o f  Wel ls 1 5 , 60 7  1 5 , 9 5 0  1 6 , 24 6  
I n p u t  and / o r  Out put 1 3 , 00 8  1 3 , 005 1 3 , 08 0  
Pressure Control and / or Ob s e r va t i o n  2 , 5 9 9  2 , 945 3 , 1 6 6  

Total Number o f  Compres sor S ta t ions 2 5 5  2 5 4  2 5 9  
Input Only 7 0  7 3  7 7  
Output Only 28 2 1  2 0  
Input and Output 1 5 7  1 6 0  1 6 2  

Total Horse power o f  Compr e s s o r  S ta t ions 1 , 24 1 , 9 5 7  1 , 1 8 6 , 5 0 2  1 , 3 1 8 , 0 7 1  

Maximum Vo lume o f  S t ored Ga s t  4 , 3 6 1 , 90 2 , 006 4 , 5 0 4 , 6 4 7 , 688 4 , 8 6 5 , 0 7 3 , 5 7 3  
T o t a l  V o l ume i n  S t orage Re servoirs 1 2/ 3 1 4 , 898 , 3 2 7 , 8 1 8  4 , 9 6 2 , 2 25 , 803 5 , 2 9 7 , 6 28 , 8 60 

Vo lume o f  Na t i ve Gas 9 9 2 , 09 5 , 4 1 5  9 9 3 , 4 7 1 , 7 34 1 , 0 2 0 , 644 , 64 0  
Volume o f  S t ored Ga s 3 , 9 06 , 2 3 2 , 4 03 3 , 9 6 8 , 7 5 4 , 06 9  4 , 27 6 , 984 , 2 2 0  

Input t o  S t orage Calender Year 1 , 9 1 0 , 5 4 5 , 2 9 0  1 , 7 6 7 , 5 89 , 29 6  2 , 044 , 342 , 49 0  
O u t p u t  from S torage Calendar Year 1 , 5 2 1 , 36 8 , 3 68 1 , 7 0 5 , 2 1 1 , 1 5 2  1 , 7 3 1 , 5 0 6 , 7 2 9  

Total Base Gas 2 , 8 6 3 , 81 0 , 39 7  2 ,  9 1 1 , 94 9 , 20 8  2 , 9 9 6 , 96 7 , 245 
T o t a l  Working Gas 2 , 0 3 4 , 02 0 , 8 5 4  2 , 0 5 0 , 2 7 6 , 59 5  2 , 300 , 6 6 1 , 6 1 5  
Maximum Day Output from S tor age 2 8 , 81 4 , 83 1  2 8 , 25 1 , 83 9  3 0 , 62 0 , 5 72 

Total Re servoir Capac i ty 6 , 2 7 8 , 7 6 9 , 87 2  6 , 3 6 0 , 30 1 , 40 1  6 , 64 3 , 5 3 9 , 388 

Numb er o f  N e w  Pools Under Cons t r u c t i o n  14 20 1 2  
E s t ima ted Capac i ty o f  New Pools 283 , 828 , 8 00 4 60 , 2 48 , 800 4 2 5 , 7 00 , 6 1 9  

SOURCE : Underground S t orage o f  Gas in the Uni ted S ta tes and Cana d a ,  Amer ican Gas As s o c i a t i o n ,  1 9 7 7 .  

*Gas vo l umes a r e  expr e s s ed i n  thousands o f  cub ic feet a t  1 4 . 7 3  psia and 6 0 ° F .  
t E xclud e s  a l l  native ga s .  

1 97 6  1 9 7 7  

2 6  2 6  
8 7  8 5  

386 385 

1 6 , 93 7  1 6 , 92 8  
1 3 , 6 1 0  1 3 , 6 62 

3 , 3 2 7  3 , 26 6  

2 7 2  2 6 3  
83 7 4  
2 3  2 7  

1 6 6  1 62 
1 , 34 2 , 4 1 5  1 , 37 4 , 1 4 1  

5 , 1 1 3 , 6 8 1 , 7 5 6  5 , 2 3 6 , 87 7 , 92 5  
5 , 1 66 , 9 0 8 , 8 7 1  5 ,  7 1 1 , 4 76 , 980 
1 , 055 , 2 5 1 , 840 1 , 043 , 1 8 9 , 0 1 6  
4 , 1 1 1 , 65 7 , 03 1  4 , 6 68 , 2 87 , 9 6 4  

1 , 9 1 8 , 5 4 1 , 2 5 6  2 , 303 , 2 6 7 , 660 
2 , 05 9 , 8 9 7 , 948 1 , 7 3 5 , 86 7 , 82 7  

3 , 1 2 1 , 4 2 5 , 1 24 3 , 1 5 2 , 26 9 , 7 2 1  
2 , 045 , 48 3 , 7 47 2 , 55 9 , 20 7 , 2 5 9  

35 , 5 40 , 75 4  3 6 , 55 5 , 83 7  

6 , 926 , 6 6 1 , 92 9  7 , 22 3 , 3 1 5 , 1 9 0  

1 1  5 
304 , 45 4 , 24 6  7 3 , 5 5 5 , 000 



There i s  an i nheren t cyc l i cal pattern to und e rg round s torage 
ope ra t ions . Dur i ng the wa rm s umme r mon th s , the ava i l ab l e  gas s up­
ply i n  e x c e s s  of that needed to serve h ig h  p r i o r i ty c u s tome r re­
qu i r emen t s  i s  d iverted from s upplyi ng l ower pr i or i ty cu s tome r 
req u i reme n t s  and i n j e c ted i nto the s torag e  r e s e rvo i r .  Th i s  i s  
accompl i shed by means o f  l a rge c ompr e s sor fac i l i t i e s  c apab l e  o f  
h a nd l i ng h un dreds of  m i l l ions o f  cub i c  fee t of g a s  pe r day . 

Dur i ng the wi n t e r  per iod , whe n  colder tempe ra tu r e s  c re a te 
i ncreased customer d emand for space he a t i ng , the gas  i s  wi t hd r awn 
from the reservo i r  and , u s i ng the pre s s ur e  ava i l a b l e  f rom t h e  res­
e rvo i r , i s  moved i n to the tran smi s s ion p i pe l i ne or d i s tr i bu t i o n  
ne twork to augme n t  the gas  s uppl i e s  a l ready f l ow i ng . 

I n  the pas t  2 0  ye ars the number of underground s torage f i e lds 
has nearly d oubl ed . By the e nd of 1 9 7 7 ,  2 6  s ta t e s  h ad s ome type o f  
undergrou n d  s torage , i n c re a s i ng f rom 1 9 9  to 3 8 5  the numbe r  of re s­
e rvo i rs i n  e x i s te n c e  ( F i g ur e s  4 a nd 5 ) . The s e  3 8 5  re s e rvo i rs h ad a 
to tal c apac i ty of 7 . 2 2 3  t r i l l i on cub i c  fee t  and a c t u a l ly c on t a i ned 
6 . 2 6 8  tr i l l ion c ub i c  f e e t  of g a s  vo l ume , as i nd i ca ted i n  T a b l e  1 .  
Of the 3 8 5  r e s e rvo i r s , 5 2  we r e  aqu i f er-type s t o rage r e s e rvo i r s  
loca ted i n  1 0  s tates  a nd h av i ng a tot a l  c apac i ty of 1 . 5 7 8  t r i l l io n  
cub i c  fee t .  The max imum ga s volume con t a i ned i n  the s e  aqu i f e r s  i n  
1 9 7 7  was 1 . 1 3 7  tr i l l ion c ub i c  f ee t .  The unused capa c i ty i s  pr ima r­
i ly due to some r e s e rv o i r s  be i ng i n  an e a r ly s tage of d ev e l opme n t ,  
thus not u s i ng a l l  o f  the i r  s torage c apac i ty .  Add i t i ona l ly , some 
reserv o i rs are not be i ng f u l ly i n j e c ted b e c a u s e  of  a l a ck o f  g a s  
supply . 

The 3 8 5  unde rg round gas s torage re s e rvo i rs are ope r a t ed by 
e i ther i nters ta te or i n t ra s t a te p i pe l i ne comp an i e s . B e c a u s e  the 
2 6 6  und e rg round s to r age re s e rvo i r s  operated by i nt e r s ta te p i pe l i n e s  
a r e  u n d e r  F ERC j ur i sd i c t i o n  wh i l e t h e  i nt r a s t a t e  p i pe l i n e s  ope rate 
i ndepe nd e n t ly , there are no cons i s te n t  rules or r e g u l a t ions tha t 
apply to a l l  re s e rvo i rs be i ng dev e l oped or ope r a te d . I n  some 
case s ,  more than one compa ny has owne rsh i p ;  i n  othe r s , s eve ral  com­
pan i e s  share the ope rations . S im i l a r ly , some c ompa n i e s  r e n t  under­
ground s torage capac i ty from other compa n i e s ;  i n  some c a s e s ,  the 
storage area is  near the i r  marke t a re a s  a nd in  others  i t  is  far re­
moved from the i r  are a of ope ra t i o n . Appe nd i x  F pre s e n t s  the fol­
low i ng s ta t i s t i cs by i nd i v i d u a l  reservo i rs -- s t a te , c ompany a f­
f i l i a t ion or owne rsh i p  ( e i ther i n terstate or i n t r a s t a t e ) ,  f i e l d  
name , l o c a t i on by c ou n ty , and the e s t ima ted to tal ga s i n  p l a c e , 
wo rk i ng volume s , a nd max imum d e s ign d a i ly d e l iverab i l i ty a s  o f  the 
end of the 1 9 7 7  i n j e c t i on s e a son . The i n forma t i on for e a ch of the 
re s e rvo i r s  prov ides a d e sc r ipt ion of each re s e rvo i r  j u s t  pr i o r  to 
the 1 9 7 7 -7 8 w i nter s e a so n .  I t  a lso shows the number of f i e ld s  
ava i l able by s tate a nd t h e  numbe r o f  re s e rvo i rs ope r a t ed by e a c h  
company . 

The da ta i n  App e n d i x  F we r e  obt a i ned f rom a numb e r  of sources , 
thus enab l i ng a c ros s-ch e ck of each source of  d a t a .  The d a t a  were 
obt a i ned from i n ters tate p i pe l i ne compa n i e s ,  i n tr a s t a t e  p i pe l i ne 
compan i e s ,  F E RC , t h e  Ame r i c a n  Gas As soc i a t ion Unde rg round Ga s 
Storage Commi t t ee , a nd the P ipe l ine and Gas  J o u r na l . S t a t i s t i cal 
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Figure 4 .  Number and Capacity of Existing Underground Storage Reservoirs. 
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d a t a  for the 3 1  r e s e rv o i r s  i n  the s ta te of I l l i no i s  we r e  ve r i f i e d  
through t h e  S ta te o f  I l l i no i s  Annual Repo r t  f o r  1 9 7 7 .  S ta t i s t i c a l  
d a t a  we r e  o bt a i ned or rev i ewe d f o r  each i nd iv i d u a l  r e s e rvo i r .  Even 
wi th the s e  var i ed s o urce s of  i n forma t i o n , some o f  the data may not 
be to t a l ly correct o r  current for some i nd iv i d u a l  re s e rvo i rs . 

I NTERCONNECT I ON S  

Ear ly i n  the h i s to ry of n a t ural  g a s  tran smi s s i o n  p i pe l i n e s , a 
need for i n te rc onne c t ions be twe e n  two p i pe l i ne s y s t em s  b e c ame 
appare n t .  I n te rconne c t ions were or i g i n a l ly i ns ta l l e d  to prov i d e  
re l i e f  i n  the c a s e  of  a n  eme rgency . I f  a fa i l ur e  occur red on o ne 
of  the p i pe l i ne s  a nd i t s  ma rke t s  we re threa t e n ed , another p i pe l i ne 
could help a l l ev i a t e  the problem by s uppl y i ng eme rge n cy s uppl i e s  of 
gas un t i l  the f a i l ure was repa i red and the f i rs t  s y s t em was re­
turned to s e rv i ce . 

I n te rc onn e c t i on s  we re l a t e r  i n s ta l led to prov i d e  pe rma n e n t  
exchanges o f  g a s  by t h e  p i pe l i n e  c ompan i e s . I f  a c ompa ny a cq u i red 
gas i n  an area in wh i ch i t  h ad no f a c i l i t i e s  o r  spare p i pe l i ne 
capac i ty but i n  wh i ch another p i pe l i ne c ompa ny c ros s i ng the f i rs t  
c ompany ' s  sys tem had f ac i l i t i e s , a n  e x c h ange ag r e eme n t  cou l d  be 
made wher e by the s econd c ompa ny could take the n ew s upply i n to i t s  
sys tems and re t ur n  a l ike amoun t  to the f i rs t  c ompa ny t h rough the 
i n terconne c t i o n . S a l e s  o f  gas can a lso o c c ur a t  po i n t s  o f  
i n terconne c t ion . 

S i nc e  1 9 7 3  ma ny i n te rconne c t ions h ave been i ns t a l l e d  i n  ord e r  
t o  make u s e  o f  e x c e s s  c apac i ty to trans f e r  g a s  s uppl i e s  f r om one 
p i pe l i ne to a nothe r . I n terconne c t ions are be i ng u s e d  i n  conj u n c­
t ion w i t h  ve ry c ompl ex exchange arrangeme n t s  i nvol v i ng ma ny p i pe­
l i nes in trans f e r r i ng gas  s uppl i e s  from one area o f  the n a t ion to 
another .  Dur i ng the eme rgen cy of the wi n t e r  of  1 9 7 6 - 7 7 , l a rg e  
volume s o f  g a s  we re tran s ferred from we s t  coa s t  mark e t s  to the 
Appalach i a n  a nd s ou t h e a s t  areas by use of i nterconne c t io n s .  A 
s evere shortag e  o f  n a tural gas  occur red e a s t  of  the M i s s i s s i pp i  
R i ver a nd i ndus tr i e s  wh i c h  we re dependent o n  n a t ur a l  gas  we re 
forced to e i the r c u r ta i l  t he i r  prod uc t i on or c lo s e . M i l d  tempera­
t ures on the we s t  coas t  h ad reduc ed c u s t ome r d emand for gas so t h a t  
p i pe l i ne s  s e rv i ng t h a t  ma rke t cou l d , i n  t ur n ,  r e d u c e  the i r  demand 
for s uppl i e s  in we s t e r n  Texas and make tha t gas  ava i l ab l e  for the 
e a s t  coa s t  ma rke t s  ( i . e . , gas moved from t h e  we s t  coa s t  to we s te r n  
Texas b y  d i s pl a c emen t  r a t h e r  t h a n  by phys i c a l ly f l owi ng e a s tward 
through the p i pe l i ne . ) S ome of the p i pe l i ne s  s uppl y i ng g a s  to the 
e a s t  coa s t  had e x c e s s  capac i ty ava i lab l e , and  we re thus able to 
d e l ive r the add i t iona l h igher vo lume s to the e a s t e r n  ma rke t s .  

I n  t h i s  man ne r  a p l a n  wa s d eve loped to s h i f t gas  f rom the we s t  
coast to the e a s t  coa s t  by u s i ng the ne twork o f  p ipe l i n e s i n  t h e  
Un i ted S ta t e s  and accompany i ng i n te r conne c t i on s ; t h i s  pl a n  wa s 
coord i nated through t h e  Fed e r a l  Powe r C ommi s s i on . I n  the case o f  
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the shortage i n  the e a s t ,  i t  wa s n e c e s sary to u s e  i n tr a s t ate p ipe­
l i ne s  in Te xa s .  Congre s s  there fore rap i d ly e n a c ted the Eme rge n cy 
Na tural Gas A c t  wh i ch permi t ted the FPC t o  a uthor i z e  i n tr a s t a t e  
pipe l i ne s  t o  transport i n te r s tate g a s  a n d  con t i n ue t o  be e x emp t 
from perma nent  federal  regul a t ion . 

Certa i n  re s t r i c t ions e x i s t  i n  the u s e  of i n t e r connec t io n s . Gas 
can be trans f e rred o n ly from a p i pe l i n e  ope ra t i ng at a h ighe r pre s ­
sure to one ope ra t i ng a t  a lowe r pre s s ure a nd the rece iv i ng p i pe­
l i n e  mu s t  h ave unused c apa c i ty i n  ord e r  to r e c e ive the ga s .  The 
e f fe c t  on the rece i v i ng p i pe l i ne is d epe nde n t  on the d i s tance that 
the gas is  to be moved . Normal ly a p i pe l i ne can move gas a s h o r t  
d i s tance much mo re e a s i ly than a long d i s ta n c e ; i n  th i s  l a t te r  case 
i t  mu s t  be c ompre s s ed by one or more compre s sor s t a t i on s  and per­
haps be suppl eme n ted w i th add i t i onal s uppl i e s  i n to the p ipe l i ne 
d owns tream of the i n t e rconne c t i o n . I n  some c a s e s ,  i n te rconne c t i o n s  
e x i s t  only for eme rgency purpo s e s  i n  wh i ch t h e r e  may b e  i n te r rup­
t i ons on the p i pe l i ne s ,  and as s uc h , they do not conta i n  a l l  t h e  
nece s sary f ac i l i t i e s  req u i r ed fo r a perman e n t  i n s t a l l at i o n . Thus , 
i f  an eme rge n cy i n terconne c t ion i s  needed a s  a n  e x c h a ng e  or s al e s  
po i n t ,  add i t i onal  f ac i l i t i e s  ( u s ua l ly mea s ur i ng f ac i l i t i e s ) mu s t  be 
i n s tal l ed . And , obvi ou s ly , an i n te rconne c t i o n  can o n ly be i n­
s ta l led wh e re two p i pe l i ne sys tems cro s s  or me e t .  

The c apac i ty of a p i pe l i ne sys t em i s  a f fe c ted by the u s e  of  i n­
terconne c t i on s .  As s t a ted abov e , the rece i v i ng p i pe l i ne mu s t  h ave 
unused c apac i ty d own s tream of the i n ter conne c t i on in o rd e r  to take 
ga s ,  and may thus become f ul ly loaded wi th the add i t i on of the n ew 
gas  s upply . The vo lume of gas  tha t the rec e iv i ng p i pe l i ne may be 
able to t ake is depe ndent  upon all of the ope ra t i ng pa r ame te r s  of 
the p i pe l i n e . The same is true wi th the p i pe l i n e  s uppl y i ng the 
exchanged gas -- f u l l  knowledge of the opera t i ng cond i t i on s  i s  
req u i red b e fore one c an de term i n e  the volume s o f  g a s  that c an be 
exchanged . I t  mu s t  be empha s i zed that the s e  ope ra t i ng cons tra i n t s  
c a n  change from hour t o  hour . Gene r a l ly o nly the ope r a tor can 
determine those con s t ra i n t s  and is  i n  a pos i t i on to make the d e c i ­
s i on t o  e x ch ange gas . 

I n te rconnec t i ons betwe e n  p i pe l i n e  sys tems are be i ng i nc re a s i ng­
ly u s ed . As n ew s uppl i e s  be c ome ava i l ab l e  i n  n ew a r e a s  whe re t h e  
p i pe l i ne compa n i e s  do n o t  have fac i l i t i e s ,  g r e a te r  u s e  i s  mad e of  
i n terconne c t i ons to move the se n ew s uppl i e s  i n to the p urchas i ng 
p i pe l i ne compa n i e s ' ma i n  p i pe l i n e  systems . Th i s  i s  pre s e n tly be i ng 
done i n  the n ew s upp ly are a s  of t h e  Rocky Moun ta i ns where the n um­
ber of i nters tate p i pe l i ne sys tems i s  l im i te d . The s ame i s  true i n  
the o f f s hore sys tems of the G u l f  o f  Me x i co . 

Dur i ng the s eve re n a t ural  gas s hor t age of 1 9 7 6 - 7 7 ,  i ndus t ry and 
FPC pe rsonne l found i t  n e c e s s ary to comp i l e  a l i s t  of ma j o r p i pe­
l i ne i n te rconnec t i ons in ord e r  to d e t e rmi ne the paths by wh i c h  gas  
cou l d  be  transfe rred , e i ther di rectly or by e x change , a nd a l i s t  of  
personn e l  f ami l i ar wi th the  e n g i neer i ng cons t ra i n t s  on the var i ou s  
p i pe l i ne s  a t  the g i v e n  t ime . To a id i n  the de te rm i na t i on of a " gas 
pa th , "  the s t a f f  of  the FPC , i n  co nj unc t i o n  wi th empl oye e s  of  the 
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g a s  i ndu s t ry ,  p ub l i shed a l i s t of  p ipe l i ne i n te rconnec t i o n s  under 
the t i tl e  " Na t ur a l  Gas P i pe l i ne I n terconne c t i o n s  - - C omm i s s i o n  
S t a f f  Repo r t . " The i n te r s tate compan i e s  are req u i re d  to s upply the 
Federal Ene rgy Reg u l a to ry C ommi s s ion wi th i n te rconne c t i o n  d a t a  e a c h  
y e a r  u n d e r  FPC Ord e r  3 0 3 -A .  E x c e rp t s  from a n  upd a te d  ver s i o n  of 
the  F E RC repor t ,  s uppl eme n ted by data prepared for t h i s  r e po r t , are 
a t tached a s  Appe n d i x  G a nd s how a l l  the ma j or i nterconn e c t i on s  b e­
tween i n ters ta te p i pe l i ne s  and a g r e a t  ma ny o f  t h o s e  of the  i n t r a­
s t a te compan i e s . I n  some c a s e s , d a ta we re not av a i l abl e for max i ­
mum v o l ume capab i l i t i e s . 

To a s s i s t  i n  the rap id rou t i ng of eme rge n cy gas s uppl i e s , t h e  
Sys tems Analy s i s  B r a n ch of  t h e  F ERC h a s  deve l oped a comp u t e r  pro­
c e d ure to f i nd pos s i b l e  paths for gas trans f e r . Each  c omp a ny i n­
c l ud ed i n  the l i s t i s  coded . Th e program i s  i n i t i a ted by e xe c u t­
i ng an a s soc i a t ed c ommand l i s t pro c e d ure . The source p i pe l i n e  and 
the d e s t i nat ion p i pe l i ne codes are entered and transm i t ted . E x e cu­
t i on i s  then a u toma t i c  a nd the s o l u t i o n s  are pr i n t ed on a h i gh ­
speed pr i nter . Some i n te rpr e t a t ion of t h e  pr i n tou t i s  req u i red . 
The prog r am w i l l  l i s t  a l l  d i re c t  a s  we l l  a s  i n d i re c t  trans f e r  
p o i n t s  ( those i nvolv i ng th i rd par t i e s ) .  A s  me n t i oned above , how­
eve r , a check mu s t  be made wi th the ope r a tors of the p i pe l i n e s  to 
d e te rm i n e  whe th e r  ope r a t i ng constra i n t s  wi l l  a l l ow s uc h  tran s f e r s . 

STAT I S T ICAL DATA 

I n t rod u c t ion 

S e l e c ted s ta t i s t i c s  d e sc r ib i ng the prove n re s e rves o f  n a t ural 
g a s , l eng t h  and d i ame ters of  i ns t a l led p i pe l i ne s , total p i pe l i ne 
horsepowe r , and ga s u t i l i ty s a l e s  are tabula ted h e re i n  to prov i d e  
a n  i nd i c at ion of th e ove r a l l  s i ze and scope of the  n a t ur a l  gas  
transmi s s ion sys t em .  Th i s  i n fo rma t i o n  has  been d ev e l oped a s  a re­
sult  of annu a l  i nd u s t ry s urveys . S ta ndard d a t a  e xpa n s i o n  tech­
n iques h ave bee n  u s ed to o f f s e t  i n c ompl e t e  s u rvey re s pon s e s .  The s e  
d a t a  are a lso repo r te d  annu a l ly i n  sl i g h tly mod i f i e d  form i n  the 
Ame r i c an Gas As soc i a t io n ' s  Gas F a c ts . More d e t a i l ed h i s to r i c a l  
repo r t i ng o f  these s t a t i s t i cs i s  ava i l a b l e  i n  p a s t  e d i t i on s  of  Gas  
Facts . 

Prod u c t i on and P rove n Re s e rves 

Nat ural gas pro d uc t ion and proven re s e rve s for 1 9 7 7  a re pre­
s e n ted in F i g ur e  6 a nd Ta b l e  2 .  Texa s , Lou i s i a na , Okl a homa , 
Kansa s ,  and the G u l f  of  Me x i co are the d omi n a n t  prod uc i ng are a s , 
produc i ng ove r 8 2  percent of the conve n t i o n a l  n a t ur a l  ga s ;  howe ve r ,  
these r e g i ons conta i n  o n ly about 6 6  pe rcent o f  the prove n re s e rve s . 
I n  1 9 7 7  only 3 7  p e r c en t of the nat ion ' s  r e s e rve s we r e  onshore i n  
Texas a nd Lou i s i a n a . I n  contras t ,  2 0  years  e a r l i e r , ove r  6 6  p e r­
c e n t  of the n a t i on ' s proven res erv e s  we re on shore i n  Texa s a nd 
Lou i s i ana . 
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S tate 

To tal Un i ted 
Alabama 
Alaska 
Arka n s a s  
Ca l i forn i at 
Colorado 
F lo r i d a  
I l l i no i s  
I ndi ana 
Kan s a s  
Kent ucky 
Lou i s i an at , §  

M i ch i g a n  
M i s s i s s i pp i  
Montana 
Nebraska 
New Me x i co 
New York 
North Dako t a  
Oh i o  
Okl ahoma 
Pennsyl van i a  
Te x a s t  
Utah 
Virg i n i a  

TABLE 2 

1 9 7 7  Produ c t ion and Proven Re s e rve s 
o f  N a t u r a l  Gas i n  the U n i ted S ta te s *  

( M i l l i ons o f  Cub i c  Fee t )  

N e t  P rod uc t i ont t 

S ta t e s  19 , 4 4 7 , 0 5 0 
3 7 , 5 8 1  

1 8 7 , 3 7 5  
1 0 7 , 0 8 3  
3 3 1 , 8 5 0 
1 8 6 , 7 9 5  

4 3 , 5 7 1  
1 , 5 5 9  

2 0 0 
7 7 1 , 1 4 3  

5 6 , 7 1 0  
7 , 0 2 9 , 3 6 7  

1 3 0 , 9 5 1 
8 9 , 4 3 9  
5 3 , 8 3 1  

3 , 2 4 1  
1 , 1 4 1 , 7 9 8 

1 0 , 0 0 0  
2 5 , 4 9 3 
9 9 ,

.
6 5 6  

1 , 6 6 2 , 5 7 6  
9 2 , 2 9 3  

6 , 8 2 7 , 3 0 3 
6 2 , 8 8 0  

8 , 2 0 2  
We s t  V i rg i n i a  1 4 7 , 3 3 7  
Wyomi ng 3 3 8 , 0 6 2 
M i sce l l an e ou s ,! 7 5 4 
Gul f of Me x i c o* * 4 , 3 8 1 , 1 3 6  

P roven Re serves 

2 0 8 , 8 7 7 , 8 7 8  
7 4 5 , 5 3 8  

3 1 , 8 3 2 , 6 1 6  
1 , 6 8 0 , 3 3 6  
5 , 1 9 8 , 3 4 8  
2 , 0 2 5 , 9 8 7  

2 1 5 , 3 2 3  
4 1 7 , 7 8 3  

5 3 , 2 4 9 
1 1 , 9 2 6 , 1 9 1  

7 4 5 , 0 4 6  
5 2 , 6 8 5 , 9 7 0  

1 , 7 9 1 , 2 0 0  
1 , 3 0 7 , 1 3 3  
1 , 0 4 3 , 9 8 2  

6 8 , 1 2 2  
1 1 , 9 3 1 , 1 1 2  

2 4 7 , 3 0 3  
3 9 2 , 0 6 6  

1 , 4 5 9 , 4 3 0  
1 1 , 7 1 2 , 3 4 2 

1 , 8 8 4 , 9 3 2  
6 2 , 1 5 7 , 8 3 6 

7 4 8 , 9 0 7  
6 9 , 0 4 1  

2 , 3 7 5 , 8 5 5  
3 , 9 6 2 , 8 5 0  

1 9 9 , 3 8 0  
3 7 , 5 5 5 , 5 2 7  

SOURC E : Gas  F a c t s : 1 9 7 7  Da t a , Ame r i can Gas  A s s oc i a t i o n , 1 9 7 8 . 

*Vo lume s  a re c a l c u l a ted a t  a pre s s ure b a s e  of  1 4 . 7 3 p s i a ,  and 
a t  a s tandard temperat ure of  6 0 ° F . Re s e rve s of  d i s so l v e d  gas we re 
e s t imated j o i n t ly wi th the AP I Commi t te e  on P e t ro l e um Re s e r ve s .  As 
s uc h ,  " Ne t  Produ c t ion" d i f fers from the U . S .  Bu r e a u  of . M i n e s  " Mar­
ke ted Pro d uc t i o n , "  wh i ch i nc l udes natural gas  l i q u i d s . 

t i n c lu d e s  o f f shore r e s e rve s .  
§ Re ported quan t i t i e s  i nc l ude re s e rve s e s t ima ted to be recov­

erable from some res ervo i rs cons ide red natural  ga s be a r i ng based on 
e l e c t r i c  logs , core da t a , and o ther ava i l able e n g i ne e r i ng and geo­
log i c a l  da t a .  

� I nc l ud e s Ar i zona , I owa , Maryl a nd , Mi n n e s o t a ,  M i s sour i ,  Sou th 
Dakota , Tenne s s ee , and  Wa s h i ngton . 

* * I n c l uded i n  Texas  a nd Lou i s i a n a . 
t t As reported i n  Re s e rv e s  o f  Crude O i l , N a t u r a l  G a s  L iqu i d s , 

and Natural  Gas i n  the U n i ted S tates  and Canada a s  o f  Decembe r 3 1 , 
1 9 7 7 ,  Ame r i c a n  P e t ro l e um I n s t i tu te , Ame r i c an G a s  A s s o c i a t i on , a nd 
Canad i an Pe t ro l e um As soc i a t i on . 
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Transmi s s i on P i pe l i ne by D i ame ter 

Tab l e  3 l i s t s  the  mi l e s  of transm i s s i o n  p i pe l i ne by d i ame t e r  in 
s e l e c te d  ye ar s .  An e x aminat ion of these data reve a l s  that ove r 6 0  
pe rce n t  o f  the mi l e s  o f  p i pe added i n  the 1 9 6 0 - 7 0  pe r i od we r e  p ipe­
l i ne s of ove r 2 0  i nches i n  d i ame te r .  Th i s  re f l e c t s  an empha s i s  o n  
ma i n  l i ne e xpan s i on t o  conne c t  trad i t i onal  s uppl y a r e a s  wi t h  g row­
i ng ma rke t are a s . The s t a t i s t i cs for the 1 9 7 0 - 7 7  pe r i od i nd i ca te a 
reve r s a l  i n  th i s  trend . Ma i n  l i ne expa n s i o n  appe ars to h av e  s ub­
s id ed , and n ew p i pe l i ne ad d i t ions are pred omi n a n t ly sma l l  d i ame t e r  
p i pe ( 1 0 i nches a n d  l e s s ) ,  re f l e c t i ng e f fo r t s  t o  e xpand the g a t h e r­
i ng sys tems e i th e r  by conne c t i ng n ew we l ls i n  e x i s t i ng s upply are a s  
o r  by spread i ng ou t i n  se a rch of  new s upply a r e as . 

TABLE 3 

E s t imated M i l e s  of  Transm i s s ion P ipe l i ne by D i ame t e r  
( E x c l ud e s  S torag e L i n e s ) 

D i ameter 1 9 6 0  1 9 6 5  1 9 7 0  1 9 7 5  1 9 7 7  

0 -1 0 "  4 3 , 3 5 5  4 5 , 1 3 0  5 5 , 4 9 0  6 7 , 1 9 8  6 6 , 1 2 7  

1 0 . 1-2 0 "  5 0 , 0 2 0  5 9 , 1 6 8  6 1 , 7 2 6  6 3 , 6 0 7  6 2 , 3 4 5  

2 0 . 1-3 0 "  8 3 , 8 0 7  9 4 , 4 6 4  1 1 0 , 3 1 7  1 0 6 , 3 4 9  1 0 6 , 2 0 9  

Ove r 3 0 "  3 , 9 7 1  8 , 6 2 8  1 9 , 8 2 0  2 0 , 4 5 4  2 0 , 6 2 3  

Tot a l s  1 8 1 , 1 5 3 2 0 7 , 3 9 0  2 4 7 , 3 5 3  2 5 7 , 6 0 8  2 5 5 , 3 0 4  

SOURC E :  DOE/E IA- 0 1 4 5  S t a t i s t i cs of I n ters t a te N a t u r a l  Gas  
P i pe l i n e  C ompan i e s , 1 9 7 7 .  

P ipe l ine Lengths 

As s hown in Table 4 ,  t he total l ength of gas u t i l i ty - i n s t a l led 
f i e ld a nd transmi s s ion p i pe l i ne i n  the Un i ted S t a t e s  a s  o f  the end 
of  1 9 7 7  wa s 3 3 1 , 9 7 6  mi l e s . Of  th i s  to tal , 7 1 , 4 6 2  mi l e s  we r e  f i e l d  
and gathe r i ng s y s t ems , and 2 6 0 , 5 1 4  m i l e s  we re tran smi s s i o n  l i n e s . 
F i e l d , g a the r i ng , a nd transm i s s i on m i l e age i s  g re a t e s t  i n  the we s t  
south central area b e c a u s e  mos t of  t h e  na t ur a l  g a s  i s  prod uc ed i n  
t h i s  reg i on .  

I ns ta l l ed Compressor Horsepowe r  

T a b l e  5 l i s t s  the agg reg a te gas  u t i l i ty- i n s ta l l e d  c omp r e s s o r  
horsepowe r for s e l e c t e d  ye ars 1 9 5 5 - 1 9 7 7 .  T h e  s t e ady i nc re a s e  i n  
t o t a l  hors epowe r re f l e c t s  t h e  growt h  o f  t h e  i ndu s t ry ' s a bi l i ty to 
d e l iver nat ural ga s .  Ove r 12 m i l l ion of the tot a l  1 5 . 6 m i l l io n  
horsepowe r of compre s so r  c apab i l i ty i s  u s e d  by t h e  t ransmi s s ion 
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TABLE 4 

Miles o f  P i pe l i ne and Ma in , By T y pe , and By S ta t e , 1 9 7 7 *  

Field and T r ansmi s s i o n  F i eld and Transmi s s i o n  
Divi sion and S t a t e  T o t a l  Ga ther ing P i pe l i ne t  D i v i s ion a n d  S t a t e  T o t a l  Ga thering P i pe l i ne t  

Uni ted S t a t e s  3 3 1 , 9 7 6  7 1 , 4 6 2  2 60 , 5 1 4  S o u t h  Atla n t i c  3 0 , 4 1 5  8 , 6 9 5  2 1  ' 7  2 0  

New England 1 '6 5 1  0 1 , 6 5 1  De lawa r e  2 2 7  0 2 2 7  
D i s t r i c t  o f  C o lumb ia 23 0 2 3  

Co nnec t icut 5 29 0 5 29 F l or ida 3' 1 0 0  0 3 '  1 00 
Maine 80 0 8 0  Georgia 4 , 9 6 9  1 1  4 , 95 8 
Massachus e t t s  800 0 8 0 0  Maryland 7 5 2  27 7 25 
New Hampshi r e  1 29 0 1 2 9  Nor t h  Car o l ina 2 , 2 7 0  0 2 , 2 7 0  
Rhode I s land 5 3  0 5 3  S o u t h  C a r o l i na 2 , 3 1 6  0 2 , 3 1 6  
Vermo n t  6 0  0 6 0  V i r gi n i a  2 , 439 87 2 , 3 5 2  

We s t  V ir g i n i a  1 4 , 3 1 9 8 , 5 7 0  5 , 7 4 9  
l1idd le At lant i c  2 3 , 1 8 7  6 , 3 3 7  1 6 , 8 5 0  

E a s t  S o u t h  Central 3 0 , 8 1 3  3 , 808 2 7 , 005 
New Jersey 1 , 3 1 8  0 1 , 3 1 8 
New York 4 , 084 368 3 , 7 1 6  Alabama 5 , 4 3 7  0 5 , 43 7  
Pennsylvania 1 7 , 7 8 5  5 , 96 9  1 1  ' 81 6  Kent ucky 1 0 , 5 5 9  3 , 6 3 1  6 , 92 8  

Mi s s i s s i pp i  9 , 49 6  1 7 5  9 , 3 2 1  
Ea s t  Nor t h  Central 4 0 , 204 4 , 23 4  3 5 , 9 7 0  Tenne s s e e  5 , 32 1  2 5 , 3 1 9 

Illinois 1 0 , 094 98 9 , 9 9 6  We s t  S outh Cen t r a l  1 0 4 , 23 2  2 4 , 3 1 0  7 9 ' 92 2 
Indiana 5 , 84 2  2 5 3  5 , 5 8 9  

w !1ichigan 7 , 2 1 3  205 7 , 008 Arkansas 7 , 5 6 5  888 6 , 6 7 7  ""' 
Ohio 1 3 , 8 8 9  3 , 6 7 8  1 0 , 2 1 1  Lou i s ia na 2 5 , 5 9 8  2 , 43 7  2 3 , 1 6 1  
Wi sc o n s i n  3 , 1 6 6  0 3 '  1 6 6  Oklahoma 2 0 , 0 5 2  8 , 1 5 6  1 1 , 89 6  

Texa s 5 1 , 0 1 7  1 2 , 8 2 9  3 8 , 1 8 8  
We s t  Nor t h  Central 4 7 , 2 5 5  7 , 806 3 9 , 44 9  

Moun t a i n  4 2 , 39 3  1 5 , 439 2 6 , 9 5 4  
I owa 6 , 2 20 7 6  6 , 1 4 4  
Kansas 23 , 28 6  7 , 6 28 1 5 , 6 5 8  Ar i z o na 5 , 2 1 3  1 5 , 2 1 2  
Minne s o t a  3 , 9 8 3  0 3 , 9 8 3  C o l o r ado 8 , 3 7 1  2 , 28 1  6 , 08 5  
Mi ss our i 4 '  1 9 9  3 2  4 '  1 6  7 Idaho 1 , 3 2 3  1 5  1 , 3 08 
Nebraska 7 , 4 6 1  1 7  7 , 44 4  Montana 5 , 1 1 4  2 , 0 7 4  3 , 040 
North Dakota 1 , 1 6 4  5 3  1 ' 1 1 1  Nevada 1 , 2 60 0 1 , 2 60 
S ou t h  Dako t a  942 0 9 4 2  New Mexico 1 5 , 04 0  8 , 90 1  6 , 1 3 9  

U t ah 1 , 4 6 4  5 5 8  906 
IYyoming 4 , 6 1 3  1 , 60 9  3 , 00 4  

Paci f i c  1 1 , 82 6  8 3 3  1 0 , 99 3  
SOURCE : Adapted f r om Gas Fac t s : 1 9 7 7  Data , Ame r i c a n  Gas 
As s o c i a t i o n , Depar tment o f  S ta t i s t i c s , 1 9 7 8 .  Alaska 1 9 8  0 1 9 8  

Ca li f or n i a  8 , 7 29 8 3 3  7 , 8 9 6  
*Exc ludes service pipe . Da t a  n o t  ad j u s t ed to c ommon di ame t e r  Hawa i i  0 0 0 

e q u i va lent . Mileage sh01m as of the end o f  the year . Or eg on 1 ' 1 9 2  0 1 ' 1 9 2  
t includes 5 , 2 1 0  miles o f  undergr ound s t or age p i pe . Wa shington 1 , 7 0 7  0 1 , 7 0 7  



p i pe l i ne s .  The rema i n i ng 3 . 4  mi l l ion hors epowe r i s  u s e d  by d i s­
t r i but i o n , f i e l d , a nd gather i ng sys tems . 

TABLE 5 

Gas  U t i l i ty I nd u s t ry- I n s t a l l ed 
Compre s sor Horsepowe r ,  1 9 5 5 - 1 9 7 7  

( Thou s a nds of Hors epowe r ) 

Year Tota l *  Transm i s s i o n  

1 9 5 5  5 , 5 1 7  4 , 3 5 0  
1 9 6 0  7 , 8 4 3  6 , 3 5 9 
1 9 6 5  9 , 7 0 8  7 , 7 3 6  
1 9 7 0  1 3 , 1 5 0 9 , 6 9 2  
1 9 7 5  1 5 , 4 1 3  1 2 , 0 6 9  
1 9 7 6  1 5 , 4 7 2  1 2 , 0 4 6  
1 9 7 7  1 5 , 5 5 3  1 2 , 1 0 5  

SOURC E : Gas F a c t s : 1 9 7 7  Data , Ame r i ca n  Gas  As so c i a t i on , Depa r t­
ment o f  Sta t i s t i c s , 1 9 7 8 .  

* I n c l ud e s  d i s tr i bu t i o n , f i e l d , and gathe r i ng sys t ems . 

Gas I nd u s t ry S a l e s  

S a l e s  by g a s  u t i l i t i e s  are shown f o r  s e l e cted ye a rs by c l a s s  of 
s e rvice  i n  F i g ur e  7 and Tabl e 6 . 3 S a l e s  peaked i n  1 9 7 2  a nd h ave 
been de c l i n i ng each ye a r  s i nce tha t t ime . I t  c an be s e e n  that the 
wea the r-s ens i t ive re s iden t i al load has been more or l e s s  cons tant  
f rom 1 9 7 0  to 1 9 7 7 .  Comme r c i a l  s a l e s  have s hown some g rowt h  ove r 
th i s  pe r i od and i ndu s t r i a l  s a les h ave d ropped from the peak l eve l 
o f  ove r 8 quad r i l l i on B t u  pe r ye ar . 

S a l e s  i n  1 9 7 7  a re tabu l a ted i n  Tab l e  7 by s ta t e  a nd c l a ss of 
s e rvi c e . The s e  d a ta und e r score the importance o f  the e a s t  nor th 
c e ntral and we s t  sou th central  areas in  the c o n s ump t i o n  of nat­
ural ga s .  Almo s t  a th i rd of  the nat ion ' s  to t a l  gas  s a l e s  i s  con­
s umed i n  Texa s ,  Cal i forn i a ,  and I l l i no i s .  

3The s e  s a l e s  by t ransm i s s i on and d i s t r i bu t i on compa n i e s  con­
s t i tute o n ly a part of  the nat i onal cons ump t i o n  o f  n a t ural  g a s . 
S a l e s  and cons ump t i o n  by producers are a par t of con s ump t ion bu t 
are exc l uded from gas  u t i l i ty s a l e s . 

3 5  



Other 
20 I ndustr ia l  
1 9  . . . .  Commerc ia l  

Res ident ia l  
1 8  
1 7  
1 6  
1 5  
1 4  
1 3  
1 2  

:::::::» 

t:i 1 1  
z 

� 1 0  
..... 
a: 9 Q 
c:z: 
:::::::» 
c 8 

7 
6 
5 
4 
3 
2 
1 
0 

SOURCE: Gas Facts: 1 977 Data, American Gas Associat i o n ,  Department of Statistics, 1 978 .  

Figure 7. Gas Utility Industry Sales by Class of Service. 
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TABL E 6 

G a s  U t i l i ty I ndu s t ry S a l e s  
By C l a s s  of  Serv i ce , 1 9 5 5- 1 9 7 7 *  

( T r i l l i o n  B t u ) 

Year Total Re s i d e n t i a l  Comme rc i a l  I nd u s t r i a l  Other 

1 9 5 5  6 , 6 5 8 . 6  2 , 2 3 8 . 7  6 0 2 . 9  3 , 5 3 5 . 1  2 8 1 . 9  

1 9 6 0  9 , 2 8 7 . 7  3 , 1 8 8 . 1  9 1 9 . 8  4 , 7 0 9 . 4  4 7 0 . 4  

1 9 6 5  1 1 , 9 8 0 . 3  3 , 9 9 9 . 0  1 , 3 4 4 . 8  6 , 1 4 6 . 5  4 9 0 . 0  

1 9 7 0  1 6 , 0 4 3 . 5  4 , 9 2 3 . 7  2 , 0 0 6 . 6  8 , 4 3 9 . 2  6 7 4 . 0  

1 9 7 5  1 4 , 8 6 2 . 9  4 , 9 9 1 . 0  2 , 3 8 6 . 8  6 , 8 3 7 . 1  6 4 8 . 0  

1 9 7 6  1 4 , 8 1 3 . 5  5 , 0 1 4 . 2  2 , 4 2 2 . 6  7 , 1 0 7 . 0  2 6 9 . 6  

1 9 7 7  1 4 , 3 4 0 . 9  4 , 9 4 6 . 3  2 , 4 0 9 . 4  6 , 7 1 0 . 7  2 7 4 . 6  

SOURCE : Gas F a c t s : 1 9 7 7  Data , Ame r i c an Gas  As soc i a t i o n , Depar t­
me n t  of S t a t i s t i cs , 1 9 7 8 .  

* E x c l u d e s  d a ta fo r A l a ska and Hawa i i  pr i o r  to 1 9 6 0 . 

Compa r i son of Data Sources 

I t  is  use f ul to c ompare n a t i onal  consump t i o n  of n a t ur a l  ga s as  
repo rted by the Departme n t  of E nergy a nd the g a s  u t i l i ty s a l e s  a s  
reported by t h e  Ame r i c a n  Gas  As soc i a t i o n  ( Ta b l e  8 ) . 

Total nat ional  consump t i o n  ( 1 9 , 9 3 1  tr i l l i o n  B t u ) e x c e ed ed the 
sales by gas u t i l i t i e s  ( 1 4 , 3 4 1  tr i l l i on B t u ) by 5 , 5 9 0 t r i l l i on B t u . 
Th i s  d i f ference i s  a t tr i butable pr ima r i ly to the p ur c h a s e  of  n a t­
ural gas by e l e c t r i c  genera t i ng u t i l i t i e s  a nd i ndu s t r i a l  u s e rs 
d i re c t ly from pro d uc e r s ; the u s e  of  gas i n  pe trochem i c a l  f ac i l i ­
t i e s , i n  re f i ne r i e s , and on l e a se prope r t i e s ; a nd the u s e  of  g a s  a s  
a compres sor f ue l . 

A f urther d emon s tr a t ion of the f l e x i b i l i ty t h a t  the gas  i nd u s­
try pos se s s e s  i n  r e spond i ng to chang e s  i n  ma rke t d emands for gas i s  
the recen t DOE i n i t i a t i ve s  to e ncourage cons ume r s  t o  g o  b a ck t o  g a s  
who have u s e d  n a t ur a l  gas  as  a fue l  bu t have h a d  t o  sw i t ch t o  coal 
or oil because of n a t ur a l  gas s upply s hor t ag e s . 
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D i v i s ion a n d  S t a t e  

U n i t ed S t a t e s  

N e w  Eng l a nd 
C o n n e c t i c u t  
M a i ne 
M a s s a c h u s e t ts 
N e w  Hamps h i re 
Rhode I s l a nd 

w ve rmon t 
CX> 

M i d d l e  At l a n t i c  
New J e r se y  
N e w  Y o r k  
P e n n s y l v a n i a  

E a s t  North C e n t r a l  
I l l i no i s  
I nd i ana 
M i c h i g an 
Oh io 
W i s co n s i n  

We s t  Nor t h  Ce n t r a l  
I owa 
K a n s a s  
M i nne sota 
M i s s o u r i  
N e b ra s ka 
N o r t h  Da k o t a  
So u th Dak o t a  

TAB LE 7 

G a s  U t i l i ty I n d u s t ry S a l e s , by S t a te a n d  C l a s s  o f  S e r v i c e , 1 9 7 7  
( Tr i l l i o n s  o f  B t u ) 

C l a s s  o f  S e r v i c e  

T o t a l  R e s i d e n t i a l  C omme r c i a l  I nd u s t r i a l* O t h e r  

1 4 , 3 4 0 . 9  4 , 9 4 6 . 3  2 , 4 0 9 . 4  6 , 7 1 0 . 7  2 7 4 . 6  

2 6 0 . 8  1 3 8 . 4  6 6 . 8  5 1 . 7  3 . 9  
6 4 . 1  3 1 . 7  1 6 . 9  1 5 . 5  § 

2 . 0  0 . 6  0 . 5  0 . 8  0 . 1  
1 5 9 . 1  8 6 . 8  4 2 . 6  2 6 . 5  3 . 1  

8 . 2  4 . 0  2 . 0  1 . 7  0 . 5  
2 3 . 8  1 3 . 8  4 . 2  5 . 8  0 . 0  

3 . 6  1 . 4  0 . 7  1 . 4  0 . 1  

1 , 4 7 9 . 5  7 9 9 . 7  2 7 2 . 6  3 7 7 . 3  3 0 . 0  
2 5 9 . 4  1 4 6 . 3  5 7 . 8  5 5 . 0  0 . 3  
5 7 8 . 5  3 5 0 . 5  1 1 0 . 3  9 8 . 4  1 9 . 2  
6 4 1 . 6  3 0 2 . 8  1 0 4 . 4  2 2 3 . 9  1 0 . 5  

3 , 6 0 5 . 7  1 , 5 9 5 . 8  7 3 2 . 1  1 , 2 6 3 . 5  1 4 . 2  
1 , 1 3 4 . 1  5 1 7 . 6  2 4 6 . 0  3 6 9 . 8  0 . 6  

4 3 1 . 7  1 7 1 . 2  6 8 . 0  1 9 0 . 9  1 . 6  
8 4 6 . 8  3 5 6 . 0  2 0 2 . 4  2 8 5 . 1  3 . 3  
8 7 1 . 7  4 2 9 . 6  1 6 0 . 5  2 7 4 . 9  6 . 7  
3 2 1 . 4  1 2 1 . 4  5 5 . 2  1 4 2 . 8  2 . 0  

1 , 4 4 4 . 5  5 0 5 . 6  2 7 4 . 3  6 5 2 . 0  1 2 . 6  
2 6 8 . 1  9 0 . 8  5 3 . 8  1 2 0 . 1  3 . 4  
3 8 9 . 7  8 5 . 9  4 1 . 8  2 5 7 . 6  4 . 4  
2 4 8 . 9  1 0 0 . 1  4 4 . 4  1 0 1 . 5  3 . 0  
3 3 3 . 7  1 5 6 . 8  8 2 . 3  9 3 . 1  1 . 5  
1 5 4 . 0  5 0 . 7  3 3 . 4  6 9 . 8  0 . 1  

2 2 . 9  1 0 . 2  1 0 . 7  2 . 0  0 . 1  
2 7 . 2  l l . 3 8 . 0  7 . 9  0 . 1  

Av e r a g e  
B tu V a l ue 

1 , 0 2 1  

1 , 0 0 8  
1 , 0 1 0  
1 , 0 2 4  
1 , 0 0 7  
1 , 0 0 0  
1 , 0 1 3  
1 , 0 0 8  

1 , 0 1 9  
1 , 0 3 4  
l 1 0 1 1  
1 , 0 2 1  

1 , 0 1 6  
1 , 0 2 8  

9 9 0 
1 , 0 0 6  
1 , 0 2 4  
1 , 0 1 5  

9 9 6  
1 , 0 0 4  

9 8 1  
9 9 7 

1 , 0 0 2  
9 9 8 

1 , 0 0 0  
1 , 0 0 0  

E l e c tr i c  
G e n e r a t i on 

I n c l ud e d t  

1 , 3 6 3 . 0  

4 . 1  
o . o  
0 . 0  
4 . 0  
0 . 1  
0 . 0  
0 . 0  

3 . 2  
l . l  
2 . 0  

§ 

4 6 . 8  
8 . 4  
0 . 1  

3 4 . 4  
0 . 1  
3 . 7  

1 2 9 . 9  
5 . 9  

7 6 . 7  
3 . 0  

2 5 . 1  
1 9 . 1  

o . o  
o . o  



Ta b l e  7 ( Co n t i n ue d ) 

C l a s s  o f  S e rv i c e  E l ec tr i c  
Ave r a g e  G e n e r a t io n 

D i v i s i o n  a n d  S ta t e  To t a l  Re s i d en t i a l  C omme r c i a l  I nd u s t r i a l* O t h e r  B t u  V a l ue I nc l u d e d t  

S o u t h  A t l a n t i c  1 , 0 1 4 . 5  3 6 2 . 6  1 9 8 . 5  4 3 0 . 7  2 2 . 7  1 , 0 2 9  3 2 . 3  
D e l aware 1 7 . 7  7 . 6  3 . 1  6 . 2  0 . 8  1 , 0 3 0  0 . 0  
D i s t . o f  Co l umb i a  2 5 . 6  1 3 . 6  1 0 . 4  1 . 6  0 . 0  1 , 0 1 6  0 . 0  
F lo r i d a  1 4 0 . 3  1 6 . 0  2 8 . 2  9 2 . 3  3 . 8  1 , 0 4 5  2 6 . 6  
Georg i a  2 6 1 . 0  9 9 . 9  4 9 . 6  1 0 8 . 7  2 . 8  1 , 0 2 7  5 . 7  
M a r y l and 1 3 7 . 2  7 1 . 3  2 2 . 0  4 3 . 1  0 . 8  1 , 0 1 6  0 . 0  
N o r t h  C a r o l i na 7 9 . 0  2 9 . 6  1 7 . 5  3 0 . 2  1 . 7  1 , 0 1 9  o . o  
South C a rol i na 1 0 4 . 8  2 0 . 7  1 5 . 0  6 2 . 4  6 . 7  1 , 0 2 2  0 . 0  
V i rg i n i a  1 1 4 . 6  4 9 . 2  2 6 . 8  3 3 . 9  4 . 7  1 , 0 2 3  0 . 0  
We s t  V i rg i n i a  1 3 4 . 3  5 4 . 9  2 5 . 9  5 2 . 2  1 . 3  1 , 0 4 2  0 . 0  

E a s t  So u th C e n t r a l  7 0 2 . 2  2 2 0 . 4  1 1 1 . 7  3 5 5 . 2  1 4 . 9  1 , 0 2 5  2 0 . 2  
w A l abama 2 1 5 . 6  6 1 . 0  2 6 . 4  1 2 7 . 6  0 . 6  1 , 0 3 1  o . o  
\0 K e n t u c ky 1 6 2 . 4  8 0 . 4  3 2 . 0  4 4 . 5  5 . 5  l 1 0 1 1  0 . 0  

M i s s i s s i p p i  1 3 5 . 5  3 1 . 6  1 6 . 4  8 1 . 6  6 . 0  1 , 0 2 5  2 0 . 2  
Tenne s s ee 1 8 8 . 7  4 7 . 4  3 6 . 9  1 0 1 . 5  2 . 9  1 , 0 3 1  o . o  

We s t  So u t h  C e n t r a l  3 , 0 8 7 . 5  4 4 4 . 4  2 4 5 . 7  2 , 2 5 1 . 4  1 4 6 . 1  1 , 0 2 8  6 4 0 . 2  
Arkan s a s  1 9 5 . 8  4 7 . 8  3 1 . 7  1 1 5  . l  1 . 2  1 , 0 2 1  2 . 4  
Lo u i s i an a  4 8 7 . 5  7 8 . 4  2 9 . 3  3 6 4 . 9  1 4 . 9  1 , 0 3 8  4 3 . 0  
Ok l ahoma 4 5 2 . 6  7 9 . 0  4 7 . 9  3 2 3 . 5  2 . 2  1 , 0 2 7  1 5 2 . 9  
T e x a s  1 , 9 5 1 . 5  2 3 9 . 1  1 3 6 . 8  1 , 4 4 7 . 9  1 2 7 . 7  1 , 0 2 7  4 2 1 . 8  



TAB L E  7 ( Co n t i n ued ) 

C l a s s  o f  S e r v i c e  

D i v i s i on a n d  S ta t e  T o t a l  Re s i d e n t i a l  C omme r c i a l  I nd u s t r i a l *  

M o un t a i n  8 7 5 . 9  2 4 9 . 0  1 6 1 . 2  4 4 4 . 6  
A r i z o n a  1 3 7 . 7  3 3 . 1  2 2 . 4  7 9 . 2  
Co lorado 2 3 6 . 3  8 3 . 6  6 3 . 0  8 8 . 6  
I d a ho 4 9 . 9  9 . 1  9 . 7  3 1 . 1  
M o n t a n a  6 5 . 8  2 3 . 2  1 5 . 6  2 4 . 3  

"" N e v a d a  6 5 . 0  1 1 . 9  1 0 . 7  4 1 . 9  
0 N e w  Me x i co 1 4 8 . 4  2 8 . 2  1 5 . 4  9 2 . 0  

U t a h  1 1 8 . 9  4 6 . 9  1 4 . 3  5 7 . 2  
Wyom ing 5 4 . 4  1 3 . 1  1 0 . 2  3 0 . 2  

P a c i f i c 1 , 8 7 0 . 4  6 3 0 . 4  3 4 6 . 5  8 8 4 . 2  
A l a s ka 2 9 . 1  6 . 0  6 . 6  1 0 . 5  
C a l i fo r n i a  1 , 5 9 5 . 9  5 6 9 . 3  2 9 1 . 8  7 3 2 . 3  
Hawa i i  3 . 5  0 . 8  0 . 9  1 . 7  
Oregon 9 0 . 7  2 1 . 0  1 4 . 6  5 5 . 1  
Wa s h i ng ton 1 5 1 . 1  3 3 . 3  3 2 . 6  8 4 . 6  

SOURC E :  Ga s  F a c t s : 1 9 7 7  D a ta , Ame r i c a n  Gas As soc i a t ion , 1 9 7 8 . 

* I n c l udes E l e c t r i c  Ge n e r a t io n . 
t i nc l ud e d  i n  I n d u s t r i a l . 
§ Le s s  t h a n 0 . 0 5 t r i l l i o n  B t u . 

O t h e r  

2 1 . 0  
3 . 0  
1 . 2  
0 . 0  
2 . 6  
0 . 4  

1 2 . 8  
§ 

1 . 0  

9 . 3  
6 . 0  
2 . 6  
0 . 0  
o . o  
0 . 7  

Av e r ag e  
B t u  V a l ue 

9 8 5  
1 , 0 5 6  

9 0 0  
1 , 0 6 0  
1 , 0 0 9  
1 , 0 4 9  
1 , 0 5 7  

9 5 0 
9 3 7  

1 , 0 5 0  
1 , 0 0 5  
1 , 0 5 2  

9 4 9  
1 , 0 4 2  
1 , 0 4 5  

E l e c t r i c  
G e n e r a t io n  

I n c l u d e d t  

1 3 9 . 9  
1 9 . 6  
3 0 . 9  

o . o  
0 . 0  

3 5 . 0  
4 9 . 6  

4 . 8  
0 . 0  

3 6 6 . 3  
1 0 . 4  

3 5 5 . 9  
0 . 0  
0 . 0  
0 . 0  



TABLE 8 

Gas U t i l i ty S a l e s  and N a t i ona l Cons umpt ion o f  N a t ura l G a s  - 1 9 7 7  
( Tr i l l i o n  B t u ) 

Re s id e n t i a l  

Comme rc i a l  

I ndu s t r i a l  ( ex c lud i ng 
e le c tr i c  genera t i o n  

Other 

Electr i c  Ge nerat ion 

Trans por t a t i o n  

To tal 

Gas Ut i l i ty S al e s  
( AGA ) 

4 , 9 4 6 . 3  

} 2 , 4 0 9 . 4 

5 , 1 0 6 . 6  

2 7 4 . 6  

1 , 6 0 4 . 1 

1 4 , 3 4 1  

N a t i on a l  
Con s ump t i o n  

( DOE ) *  

7 , 4 6 2  

8 , 6 4 1  

3 , 2 8 5  

5 4 3  

1 9 , 9 3 1  

* " Ene rg y  Da t a  Re por t s , "  Natural Gas P rod u c t i o n  and Cons ump­
t ion : 1 9 7 7 , Departme n t  of E nergy , Novemb e r  1 9 7 8 .  

GAS P I PE L I N E  SYSTEM CHARACTERIST ICS 

The pre c ed i ng s e c t ions h ave reported the c apab i l i t i e s  o f  the 
natur a l  ga s i ndu s t ry in 1 9 7 7  to me e t  chang i ng s uppl i e s ,  d emands , 
and eme rge n cy s i t ua t i on s .  Th i s  gene ral  d i s cu s s i o n  wi l l  a t t empt to 
bu i ld from that data and comme n t  on c u r r e n t  dev e l opme n t s  wi t h i n  the 
i ndus t ry . 

Fac tors A f f e c t i ng F l ow P a t terns 

F ig ure 3 i l lus trate s tha t the pr i nc ipal  f l ow pa t te r n s  of  n a t­
ural gas i n  the con t i ne n tal Un i ted S t a t e s  run from t h e  prod uc i ng 
areas of the southwe s t  and G u l f  of M e x i c o  to t h e  maj or ma rke t a re a s  
of Ca l i forni a ,  t h e  midwe s te rn s t ate s , a nd t h e  m id d l e  A t l a n t i c  
s ta te s .  The se f l ow pa tterns fo l l ow the t r ad i t i on a l  pa ths  of  e n e rgy 
source to i ndu s t ry .  As the marke t sh i f t s  from i ndu s t r i a l  load s  to 
h i gher pr ior i ty c omme rc i a l a nd re s ident i a l  load s , these f l ow pa t­
terns are not expe c t e d  to change dra s t i c a l ly . Pop u l a t i o n  i nd i c e s  
i nd i ca te that the pop ul a t ion te nds t o  locate n e a r  i ndus t r i a l  c om­
plexe s . Thus , a l though the end use of natural  g a s  may c h a nge , i t s 
geograph i c  d e l i ve ry po i n t s  w i l l  rema i n  n e a r ly the s ame . N ew 
sources of natural gas , o n  the othe r h a nd , may c h a ng e  the f l ow pat­
terns for some of the tran smi s s ion syst ems that h ave been d e f i n ed . 
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Two ma j or sou r c e s  of  n ew n a tur a l  gas  s upply wh i c h  may a l t e r  the 
f l ow d i re c t ion are t h e  A l askan and Ro cky Moun ta i n  area pro j e c t s . 
New transm i s s ion sys tems are b e i ng cons id e re d  wh i c h  wi l l  move t h e s e  
two new s ig n i f i c a n t  sourc e s  of s upply t o  the three maj or ma rke t 
areas . 

The A la skan proj e c t  w i l l  req u i r e  a n ew p i pe l i ne f rom Prudhoe 
Bay , A l a s k a , to J ame s  R i ve r J u n c t i o n , Alber t a ,  C a n ad a .  The gas  
w i l l  then t ake s ep a r a te rou tes  through e x i s t i ng p i pe l i ne sys tems to 
C a l i forn i a  and through n ew sys tems a c ros s the nor t hern Un i ted 
S t a te s  to the  midwe s t . P roposed rou t e s  run  from J ame s R ive r J un c­
t io n , A l ber t a , through K i ng sga t e , Br i t i s h  C o l umb i a ,  Canad a ,  to 
An t i och , Cal i forn i a , and from Jame s R i v e r  J u n c t ion , t h rough Monchy , 
Saskatchewa n , Canad a , to Dw i gh t ,  I l l ino i s .  I n te rconne c t ions w i t h  
e x i s t i ng p ipe l i ne sys tems wou l d  d i spl a ce some of t h e  g a s  d e l i v e r ed 
near C h i c ago to the e a s tern s tates . 

There are s everal Ro cky Moun ta i n  pro j ec t s  c ur r e n t l y  on f i l e  
be fore t h e  F ERC . The s e  pr oj e c t s  a r e  d e s ig ned t o  transpo r t  r e c e n t­
ly d i scovered gas  rese rve s  from the Rocky Moun ta i n  s ta t e s  to the  
we s t  coa s t , midwe s t , a nd east  coas t marke t areas . B e c a u s e  th i s  is  
a r e l a t i ve ly new are a o f  d evel opmen t ,  these pro j e c t s  g e n e r a l ly e n­
ta i l  bu i l d i ng n ew transm i s s ion sys tems f rom t h e  n ew s upply sour c e s  
( th e  s ta te s  o f  Color ado , Utah , and Wyomi ng ) t o  i n terconn e c t i o n  
p o i n t s  w i t h  e x i s t i ng t ransm i s s ion sys tems . T h e s e  s y s t ems wi l l  then 
move the n ew s upply o f  nat ural gas to the ma rke t areas  e i ther by 
u t i l i z i ng e x i s t i ng p i pe l i ne capac i ty or by d i s pl a c i ng g a s  from 
other s upply sourc e s  to p i pe l i ne sys t ems . 

A pro j e c t i n  prog r e s s  w i l l  l i nk Wyomi ng g a s  s uppl i e s  to a m i d­
we s tern p i pe l i ne sys tem or ig i n a t i ng i n  Kans as . The pro j e c t  i n­
c l ud e s  the conve r s i o n  of a c r ud e  o i l  p i pe l i ne to gas  s e rv i c e . Th i s  
a c t ion , i n  conj u n c t ion w i t h  the cons truc t io n  o f  a n ew p i pe l i n e , 
w i l l  res ul t i n  a 6 1 0 - m i l e  n a t ural  gas sys t em . Approval  for con­
vers ion of the c rude o i l  p i pe l i ne was obt a i ned f rom t h e  F E RC a f te r  
arrang eme n ts wer e  mad e t o  move the c r ude o i l through o th e r  pe tro­
l e um p ipel i ne sys tems . 

A con s ide rable amo u n t  of natur a l  g a s  ( appro x ima t e ly 2 . 8  b i l l ion 
c ub i c  f e e t  pe r d ay )  is  imported from Canad a .  Reque s ts h a ve been 
made w i th the C anad i a n  N a t ional Ene rgy Board conce r n i ng e x te n s i o n s  
a n d  pos s i b l e  i nc r e a s e s  i n  impor t s . Large quan t i t i e s  o f  n a t ural gas 
have been d i scovered in Mex i c o ,  and pos s i b i l i t i e s  e x i s t  to impor t  
up to 2 b i l l ion c ub i c  fee t o f  n a t ural  gas  pe r d ay f rom t h a t  coun­
t ry . E x i s t i ng transm i s s ion sy s tems w i th e x c e s s  c apac i ty a r e  w i t h i n  
2 0 0  m i l e s  o f  t h e  Me x i c o/Un i ted S ta te s  bord e r . I n c r e a s e s  i n  import 
a c t iv i ty from e i the r Canada or Me x i c o wou l d  no t b e  e xp e c ted to 
s ig n i f ican t ly a f fe c t  n a t ional gas fl ow p a t t e rn s . 

Other n ew s ource s  o f  gas  s upply whose i n f l ue n c e  on the f l ow 
patterns of  t ransm i s s ion sys tems have been eva l u a t ed i n c lud e LNG 
import s ,  SNG from petroleum plan t s , and coal g a s i f i c a t ion plant s .  

Three LNG import t e rm i n a l s  are c urre n tly ope r a t iona l w i th a 
c ombi ned de s ig n  c apac i ty of abou t 4 0 0  b i l l i o n  c ub i c  fe e t  o f  LNG pe r 
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ye ar . Th e s e  term i n al s  are loc a ted a t  E v e r e t t ,  Ma s s a ch u s e t t s ; Cove 
Po i n t ,  Ma ryl and ; a nd E l ba I sl a nd , Georg i a .  Ano t h e r  t e rm i n a l  i s  
c ur rently under cons t ruc t i on a t  Lake C h a r l e s , Lou i s i a na , a nd s hould 
be ope ra t i onal  by 1 9 8 0 .  The Lake Cha r l e s  t e rm i n a l  alone is e xpe c t­
ed to hand le 1 6 8 . 4  b i l l i on cub i c  f e e t  of LNG e ach ye a r . Toge ther 
these four te rmi n a l s  repre s e n t  a�pro x ima te ly 1 . 5  b i l l i o n  c ub i c  f e e t  
p e r  day of impo rte d na t ur a l  gas . 

S i nce LNG i s  u s ua l ly transported from f o r e i g n  cou n t r i e s  by 
tankers , import te rm i n a l s  are located on coas t l i ne s . Te rmi n a l s  
loc a ted o n  the A t l a n t i c  o r  Pac i f i c  coa s t l i n e s  cou l d  s ig n i f i c antly 
change gas f l ow pa t terns as mos t  transmi s s ion sys t ems or i g i nate i n  
e x i s t i ng natural gas s upply areas ( T exa s , Okl ahoma , a nd Lou i s i ana ) 
and terminate a t  ma rke t areas near the s e  coas t l i ne s . Vo l ume s wh i ch 
arr ive a t  the A t l an t i c  or Pac i f i c  coa s t l i ne s  wo u l d  r e d u c e  ( or even 
revers e ) trad i t ional  gas flow pattern s .  T e rmi n a l s  located on the 
Gu l f  of Me x i co coast l i n e , however , wo u l d  not a l t e r  the f l ow pa t­
terns of the tran smi s s ion s y s t em s i n c e  Lou i s i ana a nd the G ul f  o f  
Me x i co a r e  a l re ady ma j o r sources  o f  gas  s upply . L N G  d e l ive red 
along the G u l f  of Me x i co coa s tl i ne would s e rve to repl a c e  d e pl e t i ng 
sources  of s upply i n  th i s  area , and cou l d  the re fo re be transpo r ted 
through the e x i s t i ng p i pe l i n e  sys t ems o r i g i na t i ng from th i s  are a . 

There are pre s e n t ly 1 3  SNG pl ants wh i c h  produce gas f r om l iq u id 
petroleum produc t s  ( propane , butane s , g a so l i ne ,  a nd naph tha ) .  
Twe lve are located i n  the con t i ne n t a l  Un i ted S t a te s , the  t h i rteenth 
in  Hawa i i .  Th e total  d e s i g n  c apac i ty of the 1 2  con t i ne n t a l  pl a n t s  
i s  appro x ima t e ly 1 . 3  b i l l io n  c ub i c  fee t of  s yn t he t i c  g a s  e a c h  d ay ,  
the equ iva l e n t  of abou t 2 0 0  b i l l i on cub i c  fee t of syn t he t i c  gas 
d ur i ng the Novembe r-March winter he a t i ng s e a son . S 

SNG pl ants are genera l ly located near a maj o r  ma rke t a re a . 
Howeve r ,  b e c a u s e  the u s e  of hyd rocarbon l iq u i d s  for the produc t i on 
o f  gas from SNG i s  s ub j e c t  to alloca t i o n  by the Depar tme n t  o f  E n e r­
gy and because of the s ig n i f i cant pr i c e  of g a s  f e e d s t o ck s , g rowt h  
o f  s uc h  SNG pl ants i s  not e xpec ted . Other sourc e s  of  s yn t he t i c  gas 
are be i ng i nve s t ig a t e d , but SNG from pe t ro l e um produ c t s  should not 
i n f luence gas f l ow pa t te rn s . 

Wi th the adven t  of  n a t ural gas , the  manu f ac t ur i ng o f  gas from 
coal e s s en t i a l ly d i s appeared i n  the Un i ted S t a t e s . Be c a u s e  nat­
ural gas s upply h a s  not been able to keep up wi t h  d emand i n  recent  
years , r e s e archers are i nve s t ig a t i ng pos s i b l e  a l t e rnate me ans of  
obta in i ng a s ynthe t i c  ga s that  i s  i n terchange a b l e  wi th n a t ural  g a s . 
Because of i t s abundance i n  the U n i ted S t a te s , c o a l  h a s  been v i ewed 
as the mos t pra c t i ca l  source ma ter i al for s uch a conve r s i o n  
proces s .  

4Gas S upply Rev i ew Report , Ame r i c an Gas  As soc i a t i o n ,  D e c embe r  
1 9 7 8 t Vo l .  7 ,  No . 3 .  

)Gas S upply Rev i ew Report , Ame r i ca n  G a s  As s o c i a t i on ,  N ovemb e r  
1 9 7 8 ,  Vo l .  7 ,  No . 2 .  
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Coal g a s i f i c a t ion pl a n t s  have been i n  the pl a nn i ng s t ag e s for 
the last s eve r a l  ye a r s , but because of the l a rge c ap i t a l  r eq u i re­
men t s , impl eme n ta t i on has  been slow .  The f i r s t  pha s e  of a d emon­
s tr a t i o n  c omme rc i a l-s i ze coal ga s i f i c a t ion pl a n t  i s  curre n t ly 
awa i t i ng F E RC approv a l . I f  approved ,  t h i s  pl a n t  wi l l  be construct­
ed n e a r  B e u l a h , Nor t h  Dako t a , by a f i ve-membe r consor t i um o f  gas­
i f i c a t i on compan i e s . 

The e f fe c t s  of  coal ga s i f i c a t i o n  pl a n t s  o n  f l ow p a t t e r n s  c an­
not be d e t e rm i n ed a t  th i s  t ime . Much wi l l  depend u pon the  l oc a­
t i ons of t h e s e  pl a n t s  -- wh e ther they wi l l  be n e a r  coal s uppl i e s ,  
e x i s t i ng p ipel i ne s , o r  ma rke t are a s . I t  i s  probable tha t coal ga s­
i f i ca t i o n  p l a n t s  wi l l  be connected to e x i s t i ng t r a n sm i s s i o n  sys­
tems wi th n ew s p ur or l a t e r a l  p i pe l i ne s  and w i l l  h ave l i t tl e  impac t  
upo n ga s f l ow p a t te rns . 

I mpa c t  o f  U nd e rground S torage On Sys tem Ope ra t i o n  a n d  F l e x i b i l i ty 

I n  the early par t of t h i s  cen tury , und e rg round s to rage f i e lds 
we re used to s uppl eme n t  gas s upply whe n  d emand e x c e e d ed p i pe l i ne 
capac i ty ; th i s  type of s uppl eme n t a l  s upply b e c ame known a s  " pe ak 
s h avi ng . "  Many d i s tr i bu t i on c ompan i e s  today u t i l i ze the i r  s torag e  
f i e lds f o r  peak shav i ng purpo se s . 

As l ong d i s t a n c e  transm i s s io n  compa n i e s  dev e l ope d ,  t h e  emph a s i s  
i n  und e rg round s torage s h i f t ed to the u s e  o f  s to r age a s  a n  a id i n  
ma i n ta i n i ng h ig h  p i pe l i n e  load f actors d e s p i te f l u c t u a t i ng mark e t s  
( s uch a s  the s e a sonal s pace heat i ng load ) . For e x ampl e , d ur i ng the 
spr i ng/s umme r mo n t h s  ( wh e n  the demand fo r g a s  for h e a t i ng purpo s e s  
i s  ve ry � ow ) , transmi s s ion c ompan i e s  c a n  ma i n ta i n  h i gh sys t em f l ow­
i ng volume s by transpo r t i ng much of the gas  to s torag e . I n  the 
w i n te r ( wh e n  d ema nd i s  m uch h i gher ) ,  t h i s  s tored gas  can b e  wi t h­
drawn to s uppl eme n t  p i pe l i ne capac i t i e s .  B o t h  e conom i c  and ope ra� 
t iona! bene f i t s re s u l t  from the u s e  of  und e rg ro und s to r ag e  a s  a 
greater u s e  of  f ac i l i t i e s  ( l oad fac tor ) reduc e s  the un i t  cos t of 
transpor tat ion . 

Und e rground s to r age i s  not on ly u s ed to c omp l eme n t  the  ope r a­
t i on of transm i s s i o n  sys tems near the marke t a re a ;  i t  a l s o  pro t e c t s  
t h e  re l i ab i l i ty o f  transmi s s ion sys t ems ( e . g . , gas  s tored i n  s a l t  
c averns i n  Lou i s i a na i s  wi thd rawn t o  prov i d e  un i n te rrup ted s e rv i c e  
whe n  of f s hore f ac i l i t i e s  i n  the G u l f  o f  Me x i co a re a f f e c ted by 
h ur r i canes ) .  

Seasonal ope rat ion of und e rground s to rag e i s  d i s pl aye d i n  
Appe nd i x  E for c a s e s i n  wh i c h  max imum d e s i g n  f l ow c a pa c i ty i s  s ig­
n i f i can tly g re a t e r  than the da i ly ave rag e  f l ow i ng volume . Th e 
da i ly ave rage f l owi ng v o lume re pre s e n t s  the a r i t hme t i c  s um o f  f l ow 
pa tterns dur i ng the  1 9 7 7  c a l endar ye a r .  Vol ume s that  a r e  wi t hd rawn 
from s tor age d ur i ng the winter s e a son , thereby d e pl e t i ng t h e s e  
s torage re s ervo i r s , a re i n j e c ted ba ck i n to them dur i ng the  s umme r 
mon th s .  Because of  t h i s  f l ow reversal  phenome no n ( i n wh i ch s to r ag e  
i s  depl e te d  a nd then repl e n i shed ) ,  the u t i l i z a t i o n  of  t h e s e  trans­
mi s s ion f ac i l i t i e s  may i nd e ed be qu i te h i gh .  
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Sys tem F l e x i b i l i ty 

Once a p i pe l i ne i s  i n s tal led i t  i s  not pra c t i ca l  to rerou t e  i t  
to another source of s upply o r  ma rke t a re a . Add i t ional  quan t i t i e s  
o f  g a s  can , howeve r ,  b e  added to or taken from t h e  sys t em a t  v i r­
tual ly a ny po i n t  by a conne c t ion to anothe r sys t em .  I t  i s  th i s  
a b i l i ty wh i ch l e nds f l e x i b i l i ty to a p i pe l i ne sys tem . 

Although mos t p i pe l i ne systems a re i ndepende n t  corpo r a te e n t i­
t i e s , i n te rconne c t io n s  j o i n  separate p i pe l i n e s  to fo rm a n a t ur a l 
gas p ipe l i ne n e twork wh i ch can be used to s ubs t an t i a l ly mod i fy the 
d i re c t ion and quant i t i e s  of n a t ural  gas , a nd a l l ows for e x change s ,  
trans f e rs , and eme rge ncy d e l ive r i e s  i n  t ime s of  tempo rary shor t­
age s . D ur i ng the n a t ural  gas eme rg e n cy of the w i n t e r  o f  1 9 7 6 - 19 7 7 ,  
the n a t ural  gas  i ndu s t ry d emons t rated the true f l e x i b i l i ty o f  t h e  
p i pe l i ne ne twork b y  mov i ng na t ural g a s  that was r e ady f o r  s h i pme n t  
f rom Te x a s  to the we s t  coas t and d e l ive r i ng the s e  q u a n t i t i e s  o f  gas  
to  the  e a s t  coas t .  Also,  q uan t i t i e s  o f  gas we re imported f rom C a n­
ada a nd s e nt to the mi dwe s te r n  s t a te s , a nd volume s f rom Lou i s i a na 
wh i ch would no rmal ly h ave gone to the midwe s t  we re d i s p l a c ed to the 
east coa s t . Based upo n th i s  e xpe r i ence , i t  is  probable tha t new 
s uppl i e s  could be connected to the tran smi s s i on sys t em n e two rk and 
moved acros s the cou n t ry wi th ex i s t i ng f a c i l i t i e s . I f  n ew f ac i l i­
t ie s  are needed , the numbe r could be m i n imi zed by s e l e c t ive rou t i ng 
w i th i n  the ne two rk . 

Projec ted Trends 

The 1 9 7 7  d a t a  in th i s  s t udy show a cons i d e r abl e amou n t  of  s pare 
p i pe l ine c apac i ty ,  e s pe c i al ly for p i pe l i ne s  f rom the G u l f  Coa s t  
area ; howeve r ,  d ue to a n  improveme n t  i n  s uppl i e s ,  t h e re i s  l e s s  
spare capac i ty ava i l able tod ay ( 1 9 7 9 ) than i n  1 9 7 7 .  Ma ny i n te r­
s tate p i pe l i ne compan i e s  pro j e c t  that the s upply s i t uat i o n  w i l l  
con t i n ue to improve i n  the near f u t ure , re s u l t i ng i n  even l e s s  
spare capac i ty .  Th i s  t rend i s  expec ted to hold e s pe c i a l ly t ru e  for 
the G u l f  Coa s t  s upply are a . 

Spare p i pe l i n e  capa c i ty and re cent  po l i cy changes h ave e n cour­
aged a greate r u s e  of common p i pe l i ne f ac i l i t i e s . The trend to­
wards the tran s por t a t i o n  of gas for othe rs has i nc r e a s ed s te ad i ly 
s i nce 1 9 7 7 . As new s uppl i e s  become ava i l ab l e , p i pe l i ne c ompa n i e s  
are more l i ke ly to s e ek tran s porat i on arra ng eme n t s  w i t h  p i pe l i ne 
compan i e s already i n  the area rather than i nv e s t i ng i n  new p i pe l i ne 
sys tems . H i gh cos t s  h ave a l so d i scour aged i nd i v i du a l  p i pe l i n e  c om­
pan i e s  from embark i ng alone on ma j or pro j e c t s  s uc h  a s  a l arge c a­
pac i ty sys tem from A l a s ka or a coal gas i f i c a t i o n  pl a n t .  The t re nd 
appears to be that the cos t of s uc h  pro j e c t s  wi l l  have to be sh ared 
by s eve ral compan i e s  wh i ch w i l l  own the c ommon f ac i l i t i e s . 

S ummary 

The u . s .  na t ural  ga s p i pe l i ne ne two rk c a n  prov ide a cons i d e r­
able deg r e e  of f l e x i b i l i ty i n  ma tch i ng s uppl i e s  wi t h  areas  of 
d emand . Wi th f ew except i on s , n ew s uppl i e s  c an be ad d ed t h ro ugh 
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e x t e n s i o n s  of e x i s t i ng sys tems . The A l a skan and Rocky Mou n t a i n  pro­
j ec t s  a nd LNG impo r t s  on the  Atlant i c  and Pac i f i c  coa s t s  may , h ow­
eve r ,  e n ta i l  e n t i re ly new sys tems or s ig n i f i ca n t l y  a f fe c t  f l ow 
pa ttern s . 

Al though the u s e  of n a t ural gas has c h a nged f r om i ndus t r i al to 
re s i d e n t i a l  a nd comme r c i a l  he a t i ng , geograph i c  a r e a s  of d eman d  have 
rema i n ed s tabl e , and und e rground s torage i s  ava i l ab l e  to mee t  
chang i ng s e a sonal  req u i reme n t s . Many i n te r s t a t e  p i pe l i n e compan i e s  
pro j e c t  some e a s i ng of  the s upply ou tl ook i n  t h e  n e a r  t e rm .  Gas  
u s e  is  proj e c te d  to  be  more s e a sonal i n  the  f u t ur e ,  a n d  the  u s e  of  
load bal anc i ng or peak s h avi ng me thod s mus t  be i nc re a s ed . Spa re 
p i pe l i ne capac i ty wi l l  a l low p i pe l i nes to transpo r t  gas for o t h e r  
p i pe l i ne c ompa n i e s  a nd r e d uce t h e  need for i nd i v i du a l  p i pe l i ne s  t o  
t h e  s ame s upply a re a . Large- s c a l e  proj e c t s  wi l l  become i nc re a s i ng­
ly e xpe n s ive and j o i n t  owners h i p  of f ac i l i t i e s  by s ev e r a l  p i pe l i n e  
compan i e s  i s  e xpe c ted . 
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Depa rtment of Energy 
Wash ington,  D . C .  20585 

Dear Mr .  Chandler : 

AP PEND I X  A 

June 2 0 ,  1978 

The National Petroleum Council has prepared numerous studies in the 
past on the Nation ' s  petroleum transportation systems . The last 
study on this subject was prepared over ten years ago and published 
on September 15 , 1967 . 

The transportation data collected over the years by the Council has 
been used by the Federal Goverrunent for errergency preparedness 
planning purposes . The data includes information on major crude 
oil and petroleum product pipelines , natural gas transmission lines , 
inland waterway barges , tank cars and tank trucks . Detailed infer­
nation is also included on the location , capacity and type of pump 
stations and compressor stations . 

As part of the Governrrent ' s  overall review and up:late of errergency 
preparedness planning , current data are needed on the Nation ' s  
petroleum transportation systems . I ,  therefore , request the 
National Petroleum Council to undertake a detailed study to 
determine current petroleum and gas transportation capacities 
including natural gas transmission lines , crude oil and petroleum 
product pipelines , crude oil gathering lines in major producing 
areas , inland waterway barges , tank cars and tank trucks . With 
respect to transportation of oil and petroleum products , the study 
should cover the spatial and transportation relationships--the 
rratch ups--among refineries of varying capacities and crude oil sources .  

The study should examine the industry ' s  flexibility to meet 
dislocations of supply and outline the changing supply patterns 
of the petroleum and natural gas deliverability systems . 

For the purpose of this study , I will designate the Deputy Assistant 
Secretary for Policy and Evaluation to represent me and to provide 
the necessary coordination between the Department of Energy and 
the National Petroleum Council . 

Sincerely , 

d�s �'
sc� 

Secretary 

Mr .  Collis P .  Chandler , Jr . 
Chairrran , National Petroleum Council 
1625 K Street , N . W .  
Washington , D .  C .  20006 
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• 
Department of Energy 
Wash ington, D . C .  20585 

Dear Mr. Chandler : 

Jrme 20 , 1978 

The ability of this Nation to withstand interruptions in normal oil 
supplies , whether by domestic dislocation or by foreign intervention , 
is immediately served by recourse to existing inventories of oil stocks . 
In addition , the United States has anbarked on a Strategic Petroleum 
Reserve program to aid in rreeting its ccmnitroents abroad and its can-
mi t:Irents to cons'lli'fers at heme in case of another interruption of 
foreign oil supply . For industry and Government to respond 
appropriately to an errergency , our need for accurate information and 
understanding of primary petroleum inventories is greater than it has 
ever been . 

Implicit in an understanding of petroleum inventories is the 
distinction between total stocks and those stocks which "WOuld be readily 
available for use . Such information is essential in evaluating 
correctly the extent of the contribution our oil stocks would be able 
to make in . tines of oil supply errergency and planning the developrent 
and use of the Strategic Petroleum Reserve . 

Periodically the National Petroleum Cormcil has conducted for the 
Depart::Irent of the Interior a survey of the availability of petroleum 
inventories and storage capacity. The last such report was issued 
in 1974 , the eighth in a series which began in 194 8 .  

Accordingly, the National Petroleum Council i s  requested to prepare 
for the Depart:Irent of Energy a new report on available petroleum 
inventories and storage capacity . This new report should anphasize 
the distinction between available stocks and those unavailable . 
For the purpose of this study , I will designate the Deputy Assistant 
Secretary for Policy and Evaluation to represent me and to provide 
the necessary coordination between the Departrrent of Energy and 
the National Petroleum Cormcil . 

' 

Sincerely , 

� 0�� 
Mr .  Collis P .  Chandler , Jr . 
Chairman 
National Petroleum Cormcil 
1625 K Street , N .W. 
Washington , D. C.  20006 

Secretary 
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APPEN D I X  B 
NAT IONAL PE TROLEUM COUNC I L  

GAS P I PE L I N E  TASK GROU P  
OF THE 

COMMITT E E  ON 
U . S .  PETROLEUM I NVENTORI E S ,  AND 

STORAGE AND TRANSPORTAT I ON CAPAC I T I E S  

CHAI RMAN GOVERNMENT COCHAI RMAN 

L .  E .  Hanna 
V i ce Pre s id e n t  - E n g i neer i ng 
Panhand l e  E a s t e r n  P ipe L i n e  

Company 

L u c i o  D ' And r e a  
D i re c tor of N a tural  Gas  

D i v i s i o n  
Of f i ce of O i l  & N a tura l Ga s 

Supply Deve l opme n t  
u . s .  Depa r tme n t  of E n e rgy 

S ECRETARY 

Joan Wa lsh C a s s edy 
Commi t te e  Coord i nator 
N a t i onal Pe trole um Cou n c i l  

Robert E .  Brad f i e ld 
Vice Pre s ident 

* 

Eng i ne er i ng and C o n s t ru c t ion 
Hous ton P i pe l i n e  C ompa ny 

Joh n Cota 
Vice Pres i d e n t  
E n g i nee r i ng and Cons t r uc t i on 

Admi n i s t r a t i on 
M i ch iga n Wi scons i n  P i pe L i ne 

Company 

Robert B .  K a l i s c h  
As s i s t a n t  D i r e c to r  
Gas  S upply and S ta t i s t i cs 
Ame r i c a n  Ga s Assoc i a t ion 

Howard M .  McK i n l ey 
V i c e  Pre s i d e n t  
Ga s Operat ions 
Pa c i f i c  Gas  & E l e c tr i c  Compa ny 

* 

* 

* 

* 

Lawr ence J .  Og d e n  
D i re c tor o f  Con s t r uc t ion a nd 

Oper a t i on s  
I n t e r s t a t e  N a t ural Gas 

As so c i a t ion of  Ame r i c a 

Charle s E .  S chorre , D i rector 
P i pe l i n e  Sys t ems Plann i ng 

Depa r tme n t  
Transcon t i ne n t a l  Ga s P i pe l i ne 

Corpo r a t i o n  

H a rold w .  S t a f fo rd 
P ub l i c Ut i l i t i e s  Spec i al i s t  ( Ga s ) 
Federal E n e rgy Reg u l a tory 

Commi s s i o n  

J o e  E .  Thompson 
Vice Pre s i d e n t  
N a t ur a l  Gas  P i pe l i n e  C ompa ny 

o f  Ame r i c a  

* 

ASS I STANTS TO THE TASK GROUP 

John W .  Hotze ! 
Superv i s i ng E ng i neer 
Panhand l e  E a s te r n  P i pe L i ne 

Compa ny 
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Joyce J .  H u f f 
E ng i neer i ng Ma thema t i c i a n  
Panhand l e  E a s te r n  P i pe L i n e  

Company 



GAS P I P E L I N E  TASK GROUP 

AS S I STANTS TO TH E TASK GROUP 

Ph i l l i p  V .  I s o l a  
Ma nage r ,  Ope ra t i on a l  Ana lys i s  
Ame r i c an N a t u r a l  S e rv i c e Compa ny 

F .  J .  P a rs o ns 
Man ager of Ga s Con trol 
P a c i f i c  Gas & E l e c t r i c  Company 

Dona ld B .  Ri b l e t  
As s i s t a n t  Ch i e f E ng i neer 
Hou s ton P i pe l i ne Company 

Fran c i s  J .  Rob e r t so n  
Sen i o r  Eng i neer - P i pe l i ne 

Sys tems P l a n n i ng Departmen t  
Tra nscon t i ne n t a l  Gas P ipe l i ne 

Corpor a t i o n  
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Jane t E .  Vande rpool 
S t a f f  E ng i n e e r  - F a c i l i ty 

Ana lys i s  E ng i ne e r i ng Depar tme nt 
Ame r i ca n  N a t ur a l  S e rv i ce Company 

L e s t e r  w .  Wurm 
Supe rv i s i ng E n g i n e e r  -

Tech n i c a l  S e rv i c e D i v i s i o n  
Panhand l e  E a s te r n  P ipe L i n e  

Company 

Wa l t e r  M .  Rz e pc z y n s k i  
Man ag e r ,  Re s e rvo i r  E ng i ne e r i ng 

S torage D i v i s i o n  
Nat ura l  Ga s P i pe l i n e  C ompa ny 

o f  Ame r i c a  



NAT I ONAL PETROLEUM COUNC I L  

COORD I NAT I NG SUBCOMMI TTEE 
OF THE 

COMMI TTEE ON 
U . S .  PETROLEUM I NVENTORI E S , AND 

STORAGE AND TRANS PORTAT ION CAPAC I T I ES 

CHAI RMAN GOVERNMENT COCHA I RMAN 

R. Scott VanDyke 
V i ce Pres id e n t  - P i pe l i ne 

Transpor tat ion 

Mar i o  Card u l l o  
A c t i ng D i re c tor 
D i v i s ion of  Energy 

C i t i e s  S e rv ice Company Transpo r t a t i o n  Po l i cy 
Deve l opme n t 

Frank Breese 
McGraw-H i l l  I nc . 

Ri chard W .  Carthaus 
V i ce Pres ident 

u . s .  Departme n t  of E n e rgy 

SECRETARY 

Joan Wa l s h  C a s s edy 
C ommi ttee  Coord i n a tor 
N a t ional P e t roleum Coun c i l  

* * * 

C h a r l e s  J .  L u e l l e n  
E x e c u t ive V i c e  Pre s i d e n t  
Ashl a nd Pe t r o l e um Compa ny 

w .  P .  Mada r  
We s tern Petro l e um C ompa ny V i c e  Pre s i d e n t  - Supply 

The S t andard O i l  Company 
L .  E .  Hanna ( Oh i o ) 
V i ce Pres ident - E n g i nee r i ng 
Panhand l e  Eastern P i pe L i n e  Wa l t e r  B .  Smi t h , Jr . 

Company 

Gordon D .  K i rk ,  P r e s id e n t  
S un P i pe L i n e  Compa ny 

Manag e r ,  T r a f f i c  - U . S .  
Pe tro l e um Prod u c t s  Depar tme n t  
T e x a co I n c .  

* * * 

ASS I STANT TO THE TAS K  GROUP 

B .  W .  Pr ime a ux 
Manage r ,  P l an n i ng & Proj e c t  

Deve l opmen t  
Transpo r ta t ion D iv i s ion 
C i t i e s  S e r v i c e  C ompany 
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NATI ONAL PETROLEUM COUNC I L  

COMMI TTEE ON 
U . S .  PETROLEUM I NVENTORI E S ,  AND 

S TORAGE AND TRANSPORTATI ON CAPAC I T I ES 

CHAI RMAN 

Robert  v .  Se l le r s  
Cha i rman of the Board 
C i t i e s  S e rv i c e  C ompa ny 

EX OFF I C IO 

C .  H .  Murphy , J r . 
Cha i rman 
Na t i onal Pe tro l e um Coun c i l  
c/o Murphy O i l  Corpo r a t i o n  

GOVERNMENT COCHAI RMAN 

R .  Dob i e  Langenkamp 
Dep u ty As s i s ta n t  S e c r e t a ry 
O i l , Nat ural  Gas  and S h a l e  

Re sou r c e s  
u . s .  Depar tme n t  o f  Ene rgy 

EX OFF I C I O  

H .  J .  H ayn e s  
V i c e  Ch a i rman 
Nat i o n a l  Pe t ro l e um Counc i l  
c/o S t a nd a r d  O i l  C ompany o f  

Ca l i forn i a  

S ECRETARY 

Marsh a l l W .  N i cho l s  
Depu ty E xe c u t ive D i rector 
N a t i on a l  Pe t ro le um Counc i l  

W .  J .  B owe n 
Ch a i rma n of the Board 

a nd Pre s ide n t  
Trans c o  Compa n i e s  I n c .  

Theodore A .  Bur t i s  
Cha i rma n , Pre s ident and 

C h i e f  E xe c u t ive O f f i ce r  
S u n  Compa ny , I n c . 

o .  C .  Davi s 
Ch a i rman of the Board 

* 

and Ch i e f Exe c u t ive Of f i c e r  
Peop l e s  G a s  C ompa ny 

Cortl a n d t  s .  D i e tl e r , Pre s i d e n t  
We s te r n  C r u d e  O i l , I n c . 

J ame s w .  Emi son , Pre s i d e n t  
We s tern Pe t ro l e um Company 

* 
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J ame s H .  Evan s , Ch a i rman 
Un i on Pac i f i c  Corpor a t ion 

Fra nk E .  F i t z s immons 
General Pre s id e n t  
I n terna t i on a l  Brothe rhood o f  

Te ams t e r s  

Andrew K .  F r a s e r  
Pa s t  Cha i rman o f  t h e  Board 
N a t i o n a l  Ta nk T ru c k  Ca r r i e rs , I n c .  

Maur i c e  F .  G r a nv i l l e 
Cha i rman o f  t h e  Boa r d  
Te xaco I nc . 

Ru th J .  H i ne r f e ld , P r e s id e n t  
League o f  Women Voters  of  the 

U n i t ed S ta t e s  



U . S .  P ETROLEUM I NVENTORI E S , AND 
STORAGE AND TRANSPORTATI ON CAPAC I T I ES 

J ohn A .  K a neb , Pres i d e nt 
Northea s t  P e t ro l e um 

I n d u s tr i e s , I n c . 

Thoma s L .  K imbal l 
Exec u t ive V i c e  Pres i d e n t  
Nat ional W i l d l i f e  Fede r a t i on 

Arth u r  C .  Kre u t ze r  
E x e c u t ive V i ce Pres i d e n t  a nd 

Gene r a l  Counse l 
N a t i onal LP-G a s  As so c i a t ion 

Robert D .  Lync h  
S e n i o r  V i c e  Pre s ident 
Emp i r e  S tate Pe trol eum 

As soc i a t ion , I n c . 

John G .  McMi l l i a n  
Cha i rman and Ch i e f  

Execut ive Of f i ce r  
Northwe s t  Ene rgy C ompa ny 

John N .  N a s s i ka s  
Squ i re , Sand e rs & Demps ey 

R .  L .  O ' S h i e l ds 
Cha i rman and Ch i e f E x e c u t ive 

O f f i c e r  
Panhand l e  E a s t e rn P ipe L i n e  Company 

J ame s c .  Rosapepe , Pre s ident 
Ros apepe , Fuchs & A s so c i a t e s  
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Arthur R .  S e d e r , J r . 
Cha i rman and Pres i d e n t  
Ame r i can N a t u r a l  Resou r c e s  Company 

Wi l l i am T .  Smi th 
Pas t Cha i rman o f  t h e  Board 
M i d -Co n t i n e n t  O i l  & G a s  As so c i a t ion 
c/o Ch ampl i n  Pe trol e um C ompa ny 

E l v i s  J .  S ta h r , Pres i d e nt 
N a t i on a l  Audubon S oc i e ty 

Rob e r t  E .  Thomas 
Cha i rman o f  th e Board 
MAPCO I nc . 

A l ton w .  Wh i te hou s e , J r . 
Cha i rman o f  t h e  Board and 

Ch i e f  E x e c u t ive O f f i ce r  
Th e S tandard O i l  C ompa ny ( Oh io ) 

Joseph H .  W i l l i ams 
Ch a i rma n of t he Board and 

Ch i e f  E x e c u t ive Of f i c e r  
The Wi l l i am s  Compa n i e s 

Robert  E .  Y a n c ey , P r e s i d e n t  
As hl and O i l , I n c . 



NATIONAL PETROLEUM C OUNC I L  
ROSTER 

J a ck H .  Aberna thy , Ch a i rman 
B ig Ch i e f  Dr i l l i n g  Company 

Jack M .  Al l e n , Pre s ident 
Alpar Re source s ,  I n c . 

Robert 0 .  Anderson 
Cha i rman o f  the Board 
A t l an t i c  Ri ch f ie l d  Company 

R .  E .  Ba i l ey 
Cha i rman and 

Ch i e f  Ex e c u t ive Of f i c e r  
Conoco Inc . 

R .  F .  Ba ue r 
Cha i rman o f  the Bo ard 
Globa l  Mar ine Inc . 

Robert A .  Be l fe r , Pre s id en t  
Be lco Pe trol e um Co rporat ion 

Harold E .  Be rg 
Cha i rman of the Board and 

Ch i e f  Ex e c u t i v e  Of f i ce r  
Ge tty O i l  Company 

John F .  Bookou t 
Pres id ent and 

Ch ie f Ex e c u t ive Of f icer 
Sh e l l  O i l Company 

w .  J .  Bowe n 
Cha i rman o f  the Boa rd 

a nd Pr es i d e nt 
Tran sco Compan i e s  Inc . 

Howard Boyd 
Ch a i rman of the 

Ex e c u t ive Comm i ttee 
Th e El Pa so Company 

I .  Jon Br umley 
Pre s ident  and 

Ch ie f Ex ec u t ive Of f i ce r  
Southl and Royal ty Company 

Th eodore A .  Bur t i s  
Cha i rma n , Pre s ident a nd 

Ch ie f  Ex ec u t ive Of f i ce r  
S u n  Company , Inc . 

B- 6  

Joh n  A .  Carve r , Jr . 
Di re c tor o f  the Na tural  

Re sources Prog r am 
Co l l ege o f  Law 
Un ive r s i ty of De nver 

C .  Fred Chamber s ,  Pre s i d e n t  
C & K Pe trol e um ,  I n c . 

Col l i s P .  Chand l e r , Jr . 
Pre s ident 
Chand l e r  & As soc i a te s , I n c . 

E .  H .  C l ar k , Jr . 
Pre s id e n t  and 

Ch i e f  Ex ec u t ive Of f i c e r  
Bake r  I n te r na t i on a l 

Edwin L .  Co x 
O i l  and Ga s Pr od uc e r  

Roy T .  Du r s t  
Cons u l t i ng Eng i n e e r  

Jame s W .  Emi son , Pre s i d e n t  
We s tern Pe trol e um Company 

J ames H .  Ev ans , Ch a i rman 
Un ion Pac i f i c Corpora t ion 

Frank E .  F i t zs immon s 
Ge ne ral Pr es i d e n t  
Internat ional Brotherhood 

o f  Te am s t e r s  

Jo hn S .  Fo s te r , Jr . 
Vice  Pre s i d e n t  
Energy Re search a n d  De ve lopment 
TRW ,  Inc . 

R .  I .  Gal l an d  
Cha i rman o f  t h e  Board 
Ame r ican Pe tro f i n a , Incorpo r a t ed 

C .  C .  Garv i n , Jr . 
Cha i rman o f  the Board 
Exx o n  Corporat ion 



James F .  Gary 
Cha i rman and 

Ch i e f  Ex ec u t iv e  Of f i ce r  
Pac i f i c Re source s ,  Inc . 

Me l v i n  H .  Ger t z , Pres iden t 
Gu am Oi l & Re f i n ing Company , I n c .  

Ri chard J .  Gon z a l e z  

F .  D .  Go ttwa l d , Jr . 
Ch i e f  Ex e c u t ive Of f i cer , 

Cha i rman o f  the Bo ard and 
Cha i rman of Ex e c u t ive Comm i t tee 

Ethyl Co rporat ion 

Maur ice F .  Gr anv i l l e  
Cha i rman of the Board 
Te x aco I n c . 

Fred e r i c  C .  Ham i l ton , Pres ident 
Ham i l ton Brother s Oil  Company 

Armand Hamme r 
Cha i rman o f  the Bo ard 

and Ch i e f  Ex e c u t ive Of f icer 
Oc c idental Pe trol e um Co rporat ion 

Jake L .  Hamon 
O i l  and Gas Prod ucer 

John P .  Harb i n  
Cha i rman o f  the Bo ard a nd 

Ch ie f Ex e c ut ive Of f i ce r 
Ha l l iburton Company 

Fred L .  Hartley 
Cha i rma n and Pres ident 
Un ion O i l Company o f  Ca l i forn i a  

John D .  H a un , Pr es i d e n t  
Amer ican As soc i a t ion 

of Pe tro l e um Geolog i s ts 

De n i s  Haye s  
Ex ecut ive D i rec tor 
Solar Energy Re search I n st i t ute 

H .  J .  Haynes 
Cha i rman of the Boa rd 
St and ard Oi l Company 

of Cal i forn i a  
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Robert A .  He fner I I I 
Manag ing Par tner 
GHK Company 

Robert R .  Herr i ng 
Cha i rman o f  the Board a nd 

Ch i e f  Ex e c u t ive Of f i c e r  
Hou s to n  Nat u r a l  G a s  Corpora t i on 

Ruth J .  H i ne r f el d , Pre s id e n t  
Le ag ue o f  Wome n Vo ter s  

of  the Un i ted State s 

H .  D .  Hoopman 
Pres ident and 

Ch ie f Ex e c u t ive Of f ic e r  
Marathon O i l Company 

Mary Hud so n , Pres ident 
H ud son Oil  Company 

Henry D. Jacoby 
Di re c tor , Ce nter for En ergy 

Pol icy Re se arch 
Mas s ac h u s e t t s  I n s t i t ute 

o f  Technolog y  
S l oa n  S c hool o f  Ma nag ement 

John A.  K a ne b , Pr es i d e n t  
Nor the a s t  Pe tro l e um 

I n d u s tr ie s , I n c . 

James L .  Ke te l se n  
Cha i rman o f  t h e  Board 
Pr es i d e n t  and 

Ch i e f  Ex e c u t iv e  Of f icer 
Te nne co I n c . 

Thomas L .  K i mba l l  
Ex e c u t ive V i c e  Pre s ident 
Na t ional W i ld l i fe Fe d e r a t ion 

Ge org e F .  K i rby 
Cha i rman and Pre s ident 
Te x a s  E a s tern 

Tran sm i s s io n  Corp . 

Cha r l e s  G .  Koc h 
Ch a i rman a nd 

Ch i e f  Ex e c u t ive Of f ic e r  
Ko ch I n d u s tr ie s , I n c . 



John H .  L i c h t b l a u  
Exe c u t ive Direc to r  
Ch i e f  Ex e c u t ive Of f i c e r  
Pe trole um I nd us try 

Re search Fo und a t ion , I n c . 

Je rry McAfee 
Cha i rman of the Boa rd 
Gu l f  O i l  Corporat ion 

Paul W .  MacAv oy 

Ke nneth E .  Mo ntag u e  
Cha i rman o f  t h e  Board 
GCO M i ne r a l s Comp any 

Je ff Montg omery 
Cha i rman of the Boa rd 
K i rby Ex plorat ion Company 

R .  J .  Mo ra n , Pr es i d e n t  
Moran Bros . ,  I n c . 

Th e M i l ton Ste i nb ac h  Pro fes sor of Robert Mo sbacher 
Organ i z a t ion and Manag ement 
and Econom i c s  

Th e Ya le Sc hool o f  Organ i z a t ion 
and Man ag ement 

Ya le Un ivers i ty 

Pe te r MacDo na l d , Ch a i rman 
Counc i l  o f  Energy Re source Tr ibes 

D. A. McGee , Cha i rma n 
Ke rr-McGe e Corporat ion 

John G .  McM i l l ian 
Cha i rman and 

C h i e f  Ex e c u t i v e  Of f i cer 
Nor thwe s t  Al a s kan 

P i pe l ine Company 

Cary M .  Mag u ire , Pres ident 
Mag u ire Oil  Company 

C . E • Mar s h  , I I 
Pr es ident 
Mal l ard Ex plorat ion , Inc . 

W .  F .  Mar t i n  
Ch a i rman o f  the Bo ard and 

Ch ie f Exe c ut ive Of f i ce r 
Ph i l l ips Pe tro l e um Company 

Dav id c .  Ma s se l l i 
Ene rgy Pol icy Direc tor 
Fr iend s of the Ea rth 

F .  R. Maye r 
Cha i rman o f  the Boa rd 
Ex eter Company 

C .  John Mi l ler , Pa rtner 
M i l l e r  Brother s  

Jame s R .  Mof fe t t , Pre s ident 
McMoRa n  Ex plora t ion Company 
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C .  H .  Murphy , Jr . 
Cha i rman o f  the Board 
Murphy O i l  Corpora t ion 

John H .  Murrel l  
Ch i e f  Ex e c u t i v e  Of f i ce r  and 

Cha i rman o f  Ex e c u t ive Comm i ttee 
De Go lye r and MacNa ug h ton 

R •. L.  O ' Sh i e l d s  
Cha i rman and 

Ch ie f  Ex ec u t i v e  Of f i c e r  
Panhand l e  Ea s tern 

P i pe L i ne Company 

John G .  Ph i l l ips 
Cha i rman of the Board a nd 

C h i e f  Ex ec u t i v e  Of f i c e r  
The Lou i s i ana Land 

& Ex plora t ion Company 

T .  B .  P i cke ns , Jr . 
Pre s ident 
Mesa Pe tro l e um Company 

L .  Fr ank P i tt s , Owner 
P i t t s  O i l  Company 

Ros emary s .  Pool e r  
C h a i rwoman and 

Ex e c u t ive D i r e c tor 
Ne w Yo rk St a te 

Cons ume r Prote c t ion Boa rd 

Do nal d  B .  Ri ce , Pr es i d e n t  
Rand Corpora t ion 

Corb i n  J .  Robert son 
Cha i rman o f  the Bo ard 
Qu i n tana Pe trole um Corpora t i on 



James C .  Ros apepe , Pre s id en t  
Ro sapepe , Fuchs & As soc i ates 

He nry A.  Ro se nberg , Jr . 
Cha i rman o f  the Board and 

C h i e f  Ex ecu t i v e  Of f i c e r  
Crown Cen tral Pe tro l e um 

Co rporat ion 

Ne d c .  Ru s so , Pr es i d e n t  
Stab i l-Dr i l l  Spec i a l t ie s , Inc . 

Robert V .  Se l l er s  
Ch a i rman o f  the Bo ard 
C i t ie s  Serv ice Company 

Rober t  E .  Seymour 
Ch a i rman of the Bo ard 
Con sol idated Natural Ga s 

Company 

J .  J .  S immons , Jr . 
Pre s ident 
S immons Roya l ty Company 

Theodore Snyd e r , Jr . 
Pre s ident 
S i erra Cl ub 

Char l e s  E .  Spahr 

Jo hn E .  Swe ar ingen 
Cha i rman o f  the Board 
S t and ard Oi l Company ( I n d i ana ) 

Ro be rt E .  Th omas 
Cha i rman o f  the Boa rd 
MAPCO In c .  

B - 9  

H .  A .  Tr ue , Jr . 
Par tne r 
Tr ue O i l  Company 

Ma r t i n  Ward , Pr e s id ent 
Un i ted As soc i a t ion o f  Journeymen 

and Apprent i c e s  o f  the 
Pl umb i ng and P ipe F i t t i n g  
Indus try o f  t h e  Un ited S t ates 
and Canada 

Rawl e igh Warne r , Jr . 
Cha i rman o f  the Bo ard 
Mob i l  Corporat ion 

John F .  Warren 
I ndepe nd e n t  O i l  Ope r a tor/P r od u cer 

Le e c .  Wh i te , Pr e s i d e n t  
Con s ume r Ene rgy Counc i l  

o f  Ame r i c a  

Al ton w .  Wh i tehouse , Jr . 
Cha i rman o f  the Board and 

Ch i e f  Ex ec u t i v e  Of f i ce r  
The Stand ard O i l  Company ( Oh io )  

Jos eph H .  W i l l i am s  
Ch a i rman o f  the Board and 

Ch ie f Ex e c u t ive Of f i ce r 
Th e Wi l l i am s  Compan i e s  

Robe r t  E .  Yancey , Pres i d e n t  
As h l a nd O i l , I n c . 
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Page of ______ __ 

FROM 

NATIONAL PETROLEU M COU N C I L  
GAS P IPEL I N E  TRANSPO RTATION 

QU ESTIO N NAI RE 

TO MAX I M U M  DESIGN FLOW DAI LY AVERAG E FLOWI N G  
LOCATION 1 /  LOCATION 1 /  CAPACITY 2/5/ (MMCF/D) 3/ VOLU M ES 4/ 5/ (MMCF/D) 3/ 

NOTES: 1 /  

I I 
I I 
I I 
I I 
I I 

I I 
I I 

I I 
I I 
I I 
I I 

I I 
I I 
I I 
I I 

----'-

I ndicate adjacent locations (From and To) between which capacity exists. Locations i nclude states with the exception of Cal i fornia (which 
comprises two locations, North and South,  separated by latitude 35• N) and Texas (which comprises two locations, East and West,  separated 
by I nterstate H ighway 35). Canada, the Pacif ic Ocean, Mexico, the Gulf  of Mexico, and the Atlantic Ocean are also locations. 

2/ Report the existing maximum design flow capacity as of December 3 1 ,  1 977 across the boundary of the From and To locations shown. I n  
pipel i nes with bi-d i rectional flow, report the greater design flow capacity a n d  corresponding d i rect ion only. 

3/ M i l l ion cubic feet per day at a measurement base of eo· F  and 1 4.73 psia. 

4/ Report the dai ly average flowing vol umes for t he year 1 977 across the boundary of the From and To locations shown. 

5/ In cases where volumes are exchanged at t he borders described in footnote 1 ,  the volumes exchanged should be reported by the recipient 
only. 

--

1 /79 



APPEND I X  D 

NAT URAL GAS P I P E L I NE COMPANI ES WH I CH RES PONDED 
TO THE 1 9 7 9  NPC SURVEY OF GAS P I PE LI N E  T RANS PORTAT I ON 

Al gonq u i n  Ga s T r ansm i ss ion Company 
B l a ck Mar l i n  P i pe l ine Company 
C i t i e s  S e rv i ce G a s  Company 
Colorado Interstate Gas Company 
C o l umb i a  Gas  T r an sm i s s i on Company 
Col umb i a  G u l f  Transm i s s i o n  Corpor a t i on 
Cons o l i d ated Ga s Supply Corpora t i on 
D i s tr ig a s  Corpora t i on 
E a s t  T e nn e s see Na tural Ga s Company 
El Paso Natural Ga s Compa ny 
Eq u i tab l e  Ga s Company 
F l or i d a  Gas T ransmi s s ion Company 
G r e a t  Lake s  Ga s T r ansm i ss ion Company 
Hous ton P ipe L i n e  Compa ny 
Ka ns a s-Ne br aska Na tural G a s  Company 
LoVaca Gather i ng Compa ny 
M i ch i g an Wi scons i n  P i pe L i ne Company 
M i dwe s te r n  Gas Transm i s s ion Company 
M i s s i s s ipp i  Ri ver T r an sm i s s i on Corpora t i on 
Mon t a n a-Dakota Ut i l i t ie s  Company 
Montana Power Company 
Moun ta i n  F u e l  Re source s 
Moun t a i n  F u e l  Supply Company 
Nat ional  Fuel Gas S upply Corpor a t i on 
Na tural Gas  P i pe l ine Company o f  Ame r i ca 
Nor thern Na tural  Gas Company 
Northwe s t  P i pe l ine Corpor a t ion 
Oa s i s  P i pe l ine Company 
Pa c i f i c Ga s and E l ec tr i c  Company 
Pac i f i c . Ga s Transmi s s ion Company 
Pa nhand l e  Ea stern P i pe L i ne Company 
Sea Rob i n  P i pe l ine Company 
Southern Ca l i forn i a  Ga s Company 
Southern Nat ura l Gas Company 
S t ing ray P i pe l ine Company 
Tenne s see Gas P ipe l i ne Compa ny 
T e xas Ea stern Ga s P i pe l ine Company 
T e xas Gas Transm i s s ion Corpor a t i o n  
T r an s c on t i ne n ta l  Ga s P i pe L i ne Corpora t i on 
Transwe s tern P i pe l i ne Compa ny 
T r unkl i n e  Ga s Company 
Un i ted Gas P i pe L i n e  Company 

D - 1  
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FROM LOCATION2 
Report i n g  Company1 

ALABAMA 

Flor ida Gas Trans-
m ission Co. 

Southern N at u ral G as Co.  

Ten n essee Gas 
P i pe l i n e  Co. 

Texas Eastern Gas 
P i pe l i n e  Co. 

Transcont i n e ntal Gas 
P i pe L i n e  Corp. 

U n ited G as P i pe L i n e  Co.  

Totals 

ARIZONA 

Pacif ic  G as and 
Efectric Co. 

So uthern Cal iforn ia  
G as Co.  

Totals 

AR KANSAS 

M i c h i gan Wiscons i n  
P ipe L i n e  Co. 

M i ss iss i p p i  R iver 
T ran s m iss ion Corp. 

cont'd 

NATIONAL GAS FLOW PATT E R N S  
Maximum Design Flow Capacities a s  of Decem ber 31 , 1 977 

And Actual Average 1 977 Daily Flowi ng Volu mes 

TO LOCATION2 
V o l u mes ( M M C F/ 0 ) 3  4 5 

Maximum Actual Maximum Actual Maximum 

Design Design Design 

FLO R I DA G EO R G I A  T E N N  

734 547 

1 222 825 

1 780 

2 1 48 

2937 1 744 

1 63 79 

897 626 41 59 2599 3928 

CALIF. (SO.) 

1 1 40 8 1 1 

2500 2055 

3640 2866 

M ISSISSIPPI MISSOURI 

1 430 1 0 1 5  

682 374 

---- -

Actual 

SSEE 

1 496 

1 677 

3 1 73 

Maximum Actual 
Design 

� t-el 
t-el 
t::r:l 
z 
t::J 
H 
X 

tij 



t:Ij 
I 

1\-.l 

FROM LOCAT I O N 2  
Report ing Com pany 1 

AR KAN SAS cont'd 

Natura l  G as P i pe l i n e 
Co. of America 

Ten n essee Gas 
P i pe l i n e  Co. 

Texas Eastern 
Gas P i pe l i n e  Co.  

Texas G as Tra ns-
m i ssion Corp.  

T ru n k l i n e Gas Co. 

Totals 

ATLANTIC OCEAN 

D i str igas Corp.  

Totals 

CALIFORNIA (SO.) 

Pacific G as a n d  
El ectric Co. 

Totals 

NATIONAL GAS FLOW PATTERNS 
Maximum Design Flow Capacities a s  o f  December 31 , 1 977 

And Actual Average 1 977 Daily Flowing Volumes 

TO LOCAT I O N 2  
V o l u mes ( M M C F/ 0 ) 3  4 5 

Maximum Actual Maximum Actual Maximum 

Design Design Design 

M I SSISSI PPI MISSOURI 

1 587 1 336 

1 548 1 1 47 

293 2 1 0  

2268 1 558 

1 854 1 499 

71 00 521 9 2562 1 920 

MASSACHU SETTS 
58 37 

58 37 

CALIF. (NO.) 

1 007 684 

1 007 684 

Actual Maximum Actual 
Design 

I 
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FROM LOCAT I O N 2  
Report ing Com pany1 

CANADA 

G reat Lakes Gas 
Transmiss ion Co. 

M i dweste rn G as 
Tra n s m i ss i on Co. 

M o ntana Power Co. 

N o rthwest P i pe l i n e  Corp.  

Pac if ic G as T rans-
m iss ion Co. 

Totals 

CO LORADO 

El Paso N at u ra l  
G as C o .  

Kansas- N e b raska N a t u ral 
Gas Co. 

M o u ntai n F uel Res o u rces 

N o rthwest P i pe l i n e  Corp.  

Totals 

CONN ECT I CUT 

Algon q u i n  Gas 
T ran sm iss ion Co. 

Totals 

N ATI O N AL GAS FLOW PATT E R N S  
M a x i m u m  Design Flow Capacities as of December 31 , 1 977 

And Actua l  Average 1 977 Daily Flowing Volu mes 

TO LOCAT I O N 2  
V o l u mes ( M M C F/0)3 4 5 

Maximum Actual Maximum Actual Maximum Actual 
Design Design Design 

I DAHO M I N N ESOTA M O NTANA 

1 356 1 204 

396 372 

1 64 87 

1 1 76 1 201 

1 1 76 1 201 1 752 1 576 1 64 87 

N EW MEXICO UTAH N EB RAS KA 

220 43 

50 30 

68 1 2  

328 262 

220 43 396 274 50 30 

R H O D E  ISLAND 

389 1 95 

389 1 95 

Maximum Actual 
Design 

WAS H I N GTON 

976 785 

976 785 
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FROM LOCATION2 
R e po rt ing Company 1 

FLO R I DA 

U n ited Gas P i pe L i n e  Co. 

Totals 

GEORGIA 

So uthern Natura l  Gas Co. 

Transcont inental Gas 
P i p e  L i n e  Corp. 

Totals 

GULF OF M EXICO 

B l ac k  Marl i n  P i pe l i ne Co. 

Co l u m bia G u lf 
T ransm ission Co. 

H o uston P i pe L i n e  Co. 

LaVaca Gathe r i n g  Co. 

M i ch i gan Wisco n s i n  
P i pe L i n e  Co. 

N atu ra l  Gas P i pe-
l i n e Co. of America 

Sea Robin P i pe l i n e  Co. 

Southern Nat u ra l  G as Co. 

S t i n g ray P i pe l i n e  Co. 

Tenn essee Gas P i pe l i ne Co. 

cont'd 

N ATIONAL GAS FLOW PATT E R N S  
M a x i m u m  Design Flow Ca pacities a s  of December 31 , 1 977 

And Actual Average 1 977 Daily Flowing Volumes 

TO LOCAT I O N 2  
V o l u m e s  ( M M CF/0)3 4 5 

Maximum Actual Maximum Actual Maximum 

Design Design Design 

ALABAMA 

1 3  8 

1 3  8 

SO. CAR O L I NA TENN ESS E E  

2 1 3  205 52 39 

2834 1 68 1  

3047 1 886 52 39 

L O U ISIANA TEXAS (EAST) 
1 57 65 

902 557 

300 1 00 

200 62 

1 726 1 054 

52 1 2  1 3 1 55 

1 1 85 637 

334 3 1 5  

1 1 46 1 1 32 

3359 201 0 

Actual Maximum Actual 
Design 
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FROM LOCATION2 
Report i n g  Company 1 

G U L F  OF MEXICO cont'd 

Texas Eastern Gas 
P i pe l i n e  Co. 

Texas G as Trans-
m iss ion Corp. 

Transco nt ine ntal Gas 
P i pe L i n e  Corp. 

Tru n k l i n e  Gas Co. 

U n ited Gas P i pe L i n e  Co. 

Totals 

I DAHO 

N o rt hwest P i pe l ine C o rp.  

Pacif ic Gas T rans-
m iss ion Co. 

Totals 

ILLINOIS 

M i c h i gan Wisco n s i n  
P i pe L i n e  Co. 

M i ssiss i p p i R i ver 
T ransm i ss i o n  Corp. 

N o rthern Nat u ral  Gas Co. 

Pan h a n d l e  Eastern 
P i pe L i n e  Co. 

cont'd 

N ATI O N AL GAS FLOW PATTE R N S  
Maximum Design Flow Capacities as o f  Decem ber 31 , 1 977 

And Actual Average 1 977 Dai ly Flowing Volu mes 

TO L O CATI O N 2  
V o l u mes ( M M C F/0)3 4 5 

Maximum Actual Maximum Actual Maximum 

Design Design Design 

LOUISIANA TEXAS lEAST) 

1 045 769 

1 83 52 

2388 1 296 1 99 91 

9 1 3 609 

355 66 

1 3588 8509 987 373 

WAS H I N GTON N EVADA 
1 25 99 

1 1 63 1 1 90 

1 1 63 1 1 90 1 25 99 

Actual 

I N D IANA MISSOURI WISCONSIN 

1 02 1  1 6 1 

591 268 

220 1 47 

1 4 1 7  1 240 

--- ------ -

Maximum Actual 
Design 

i 
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FROM LOCATION2 
R e porting Com pany1 

I LLINO IS cont'd 

Texas Eastern Gas 
Pi pel i n e Co. 

Tru n k l i n e G as Co. 

Totals 

I N DIANA 

M i c h i gan W i sco n s i n  
P i pe L i n e  Co. 

M i dwestern Gas 
T ransmiss ion Co. 

Panhandle  Eastern 
Pi pe L i n e  Co. 

Texas Easte rn G as 
P i pe l i n e  Co. 

Texas G as T rans-
m i ssion Corp. 

T ru n k l i n e  G as Co. 

Totals 

I OWA 

M ich igan Wisco n s i n  
P i p e  L ine C o .  

N at u ra l  Gas P i pe-
l i n e  Co. of Amer ica 

N o rthern N at u ra l  Gas Co.  

Totals 

NAT I O N AL GAS FLOW PATT E R N S  
M a x i m u m  Design Flow Ca pacities as of December 31 , 1 977 

And Actual Average 1 977 Daily Flowing Volumes 

TO LOCAT I O N 2  
V o l u m e s  ( M M C F/0 ) 3  4 5 

Maximum Actual Maximum Actual Maximum 

Design Design Design 
Actual 

INDIANA M ISSO U R I  WISCONSIN 

272 1 66 

808 51 9 

2497 1 925 591 268 1 241 308 

I LL I N O I S  M I C H I GAN Ql:flQ 
1 060 23 727 4 1 2 1 350 1 0 1 3  

594 453 

1 1 93 787 

3 1 1 1 55 

46 26 931 7 1 0 

769 478 

1 700 502 1 496 890 3785 2665 

ILLINOIS M I N N ESOTA SO. DAKOTA 

398 406 

1 759 990 

350 278 1 200 674 65 26 

2507 1 674 1 200 674 65 26 

-- -

Max imum Actual 
Design 

i I 
' 

I 

I 

' 
! 
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FROM LOCATION2 
Report i n g  Com pany 1 

KANSAS 

Cit ies Service 
G as Co. 

Colorado I nterstate 
Gas Co. 

Kansas- N e b raska 
N at u ral G as Co. 

M i c h igan W i scons i n  
P i p e  L i n e  Co. 

Natura l  G as P i pe l i n e  
C o .  o f  America 

N o rthern Natural G as Co. 

Panhand l e  Eastern 
P i pe L i n e  Co. 

Totals 

K ENTUCKY 

Col u m b i a  Gas Trans-
m i ssion Corp. 

M i c h igan Wiscons i n  
P i p e  L i n e  Co.  

M i d western G as Trans-
m ission Co. 

Ten nessee Gas 
P i p el i ne Co.  

cont'd 

NAT I O N AL GAS FLOW PATT E R N S  
Maximum Design Flow Capacities as of Decem ber 31 , 1 977 

And Actual Average 1 977 Daily Flowing Volu mes 

TO LOCAT I O N 2  
Volu m es ( M M C F/ 0 ) 3  4 5 

Maximum Actual Maximum Actual Maximum 
Design Design Design 

Actual 

COLORADO MISSOURI 
-

N E BRASKA 

902 354 7 7 

200 92 

1 45 58 

588 496 

1 684 1 1 50 

5 2 2460 1 737 

1 559 1 280 

205 94 2461 1 634 4884 3448 

ILLINOIS I N D IANA Q_� 
574 1 9 1 

1 444 1 034 

596 459 

1 678 1 482 

-�- ---- -- -

Maximum Actual 
Design 

O KLAHOMA 

60 35 

i 
60 35 

I 

WEST VI R G I N IA 

2 1 94 1 1 03 I i 

796 629 

-
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FROM LOCATION2 
Reporti ng Com pany1 

KENTU CKY cont'd 

Texas Eastern G as 
P i pe l i n e  Co. 

Texas G as Tra ns-
m ission Corp.  

Tru n k l i ne Gas Co. 

Totals 

LOUISIANA 
Col u m b i a  G u lf 

Tran sm ission Co.  

F l o r ida G as T ra n s m iss i o n  Co. 

M ic h i gan Wisco n s i n  
P i pe L i n e  Co. 

M ississ i p p i  R iver 
T rans m i ss i o n  Corp. 

N atu ral Gas P i pe l i n e  
Co. o f  America 

Southern N at u ra l  G as Co. 

Ten n essee Gas P i pe l i n e  Co. 

Texas Eastern Gas 
Pi pel i n e  Co. 

Texas Gas Tra n s-
m iss ion Corp. 

T ranscont i nental  Gas 
P i pe L i ne Corp.  

T ru n k l i n e  G as Co. 

U n ited Gas P i pe L i n e Co.  

Totals 

N AT I O NAL GAS FLOW PATT E R N S  
Maximum Design Flow Capacities a s  of December 31 , 1 977 

And Actual Average 1 977 Daily Flowing Volu mes 

TO LOCAT I O N 2  
V o l u mes { M M C F/ 0 ) 3  4 5 

Maximum Actual Maximum Actual Maximum 

Design Design Design 

ILLINOIS I N DIANA Qtt!Q 
2054 

1 31 8  931 

1 8 1 1  1 47 1  

1 81 1  1 471 3358 2424 4306 

Actual 

1 661 

3334 

AR KANSAS M I SSISSIPPI TEXAS lEAST} 

2 1 33 1 265 -----
738 545 

1 435 1 01 5  

724 368 

1 403 921 

1 41 3  1 325 

1 548 1 1 48 2590 2043 

1 753 1 355 482 1 68 

2275 1 568 

2990 1 794 

1 854 1 499 

8 1 1 746 1 76 37 

7836 5598 1 2428 9073 2061 1 1 26 

Maximum Actual 
Design 

W EST V I R G I N I A  

I 
I 
I 

2990 1 732 

----
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FROM LOCATION2 
Report ing Company1 

MARYLAN D 

Col u m b i a  G as Trans-
m iss ion Corp. 

Texas Easte rn Gas 
P i p e l i n e  Co. 

Transcont i n ental Gas 
P ipe L i n e  Corp. 

Totals 

MASSACHU SETTS 

Ten nessee Gas 
P i pe l i n e  Co. 

Totals 

MEXICO 

Texas Eastern Gas 
P i pe l i n e  Co. 

Totals 

M I C H I GAN 

G reat Lakes Gas 
Tran sm ission Co. 

M i c h i ga n  Wiscons i n  
P i pe L i ne Co. 

Totals 

N AT I O N AL GAS FLOW PATT E R N S  
M a x i m u m  Design Flow Capacities as of December 31 , 1 977 

And Actual Average 1 977 Daily Flowing Volu mes 

TO LOCAT I O N 2  
V o l u mes ( M M CF/0)3 4 5 

Maximum Actual Maximum Actual Maximum 
Design Design Design 

PEN NSYLVANIA WEST V I R G I N I A  

54 1 7  1 2  4 

300 0 

201 6 1 248 

2370 1 265 1 2  4 

CO NN ECTI CUT N EW HAMPS H I R E  

1 7  24 79 46 

1 7  24 79 46 

TEXAS lEAST\ 

300 7 

300 7 

Actual 

CANADA I N DIANA WISCONSI N 

903 792 

1 1 69 57 529 222 

903 792 1 1 69 57 529 222 
----

Maximum Actual 
Design 

I 

--
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FROM LOCAT I O N 2  
R eport ing Com pany1 

M I N N ESOTA 

G reat Lakes Gas 
T ransmiss ion Co. 

M i d western Gas 
T ran sm iss ion Co. 

N o rthern Natura l  Gas Co. 

Totals 

M ISSISSIPPI 

C o l u m b i a  G u l f 
Tran sm iss ion Co.  

F l o rida Gas 
Transmiss ion Co.  

M i c h i gan Wisco n s i n  
P i pe L i n e  C o .  

Southern Natura l  G as C o .  

Ten nessee Gas 
P i pe l i n e  Co. 

Texas Eastern Gas 
P i pe l i n e  Co. 

Texas G as T rans-
m ission Corp.  

Transcont i n ental  Gas 
P i pe Line Corp.  

Tru n k l i ne Gas Co.  

U n ited Gas P i pe L i n e  Co. 

Totals 

N ATIO NAL GAS FLOW PATT E R N S  
Maximum Design Flow Capacities a s  of December 31 , 1 977 

And Actual Average 1 977 Daily Flowi ng Volu mes 

TO LOCAT I O N 2  
Volu mes ( M M C F/ 0 ) 3  4 5 

Maximum Actual Maximum Actual Maximum 

Design Design Design 

NO. DAKOTA WISCONS I N  

1 1 85 1 088 

1 9  1 3  341 335 

1 1 5  1 02 

1 9  1 3  1 641 1 525 

Actual 

ALABAMA AR KANSAS LOU ISIANA 

736 543 

2006 1 3 1 9  

1 880 1 554 

2 1 64 1 685 

1 5  7 

2972 1 795 

552 1 55 6 3 

1 03 1 0  7051 1 5  7 6 3 

Maximum Actual 
Design 

I 

i 
TEN NESSEE I i 

I 
2 1 02 1 255 ! 

1 4 1 8  1 01 1  

2 1 00 1 544 

2 1 1 2  1 500 

1 836 1 486 

I 
9568 6796 I 

' 
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FROM LOCATION2 
Report ing Company 1 

MISSOURI 

M i ch igan W i scons i n  
P i pe L i n e  Co. 

M i ssiss i p p i  R iver 
Tra n s m i s s i o n  Corp. 

Natura l  G as P i pe-
l i n e  Co.  of America 

Pan h a n d l e  Eastern P i pe 
L i n e  Co. 

Texas Eastern Gas 
P i pe l i n e  Co. 

Totals 

MO NTANA 

M o ntana-D akota 
U t i l i t ies Co.  

N o rt hern N at u ra l  Gas Co.  

Totals 

NEBRAS KA 

M i ch igan W i scons i n  P i pe 
L i n e  Co. 

Natu ral G as P i pe-
l i n e  Co. of America 

N o rthern Natura l  Gas Co. 

Totals 

N AT I O NAL GAS FLOW PATTERNS 
Maximum Design Flow Capacities as of December 31 , 1 977 

And Actual Average 1 977 Daily Flowing Volumes 

TO LO CATI O N 2  
V o l u mes ( M M C F/ 0 ) 3  4 5 

Maximum Actual Maximum Actual Maximum 

Design Design Design 

ILLINOIS !QWA 

558 488 

582 274 

1 545 1 328 

1 379 1 1 78 

270 1 89 

3776 2969 558 488 

CANADA NO. DAKOTA 

1 61 70 

1 20 37 

1 20 37 1 61 70 

Actual 

!Q� M ISSO U R I  S O .  DAKOTA 

588 496 

1 640 1 1 1 6 

1 900 1 477 45 22 

3540 2593 588 496 45 22 

Maximum Actual 
Design 

' 
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FROM LOCATION2 
R eport ing Com pany1 

NEW HAM PSH I R E  

Te n nessee G a s  P i pe l i n e C o .  

Totals 

N EW J ERSEY 

A l gon q u i n  Gas 
T ransm iss i o n  Co.  

Ten nessee Gas P i pe l i ne Co.  

Texas Eastern Gas 
P i pel ine Co. 

T ranscont i nental  G as 
P i pe L i n e  Corp. 

Totals 

N EW MEXICO 

E l  Paso Natura l  Gas Co. 

N atu ra l  Gas P i pe l i n e  
C o .  o f  America 

N o rthern N atu ral Gas Co. 

N o rthwest P i p e l i n e  Corp. 

Transwestern P i pe l i ne C o .  

Totals 

Maximum Design Flow Capacities as of December 31 , 1 977 
And Actual Average 1 977 Daily Flowing Volumes 

TO LOCAT I O N 2  
V o l u mes ( M M CF/0)3 4 5 

Maximum Actual Maximum Actual Maximum 

Design Design Design 

MASSACHU SETTS 
50 31 

50 31 

N EW YORK 

634 31 5 

307 1 65 

326 1 06 

1 042 4 1 5  

2309 1 001 

Actual 

ARIZONA TEXAS CWESTl CO LORADO 
361 3 2843 

5 1 0  321 

300 260 

3 1 6 2 1 0  

762 526 

4375 3369 8 1 0  581 3 1 6  2 1 0  

� ' 

Maximum Actual 
Design 
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FROM LOCATION2 
Report ing Company 1 

NEW YORK 

A l g o nq u i n  G as 
T ransmiss ion Co. 

N at iona l  F u e l  G as 
Supply  Corp. 

Tennessee Gas 
P i pe l i n e  Co.  

Totals 

NO. CAROLINA 

Transcont i n e ntal Gas 
P i pe Line Corp. 

Totals 

NO. DAKOTA 

M o ntana- Dakota 
Ut i l i t ies Co. 

Totals 

O H I O  

C o l u m b i a  G as T rans-
m ission Corp.  

Conso l i dated Gas 
Supply  Corp.  

cont'd 

N AT I O NAL GAS FLOW PATT E R N S  
Maximum Design Flow Capacities as of December 31 , 1 977 

And Actual Average 1 977 Daily Flowing Volu mes 

TO LOCAT I O N 2  
V o l u mes ( M M C F/ 0 ) 3  4 s 

Maximum Actual Maximum Actual Maximum 
Design Design Design 

Actual 

CANADA CONNE CTICUT MASSACH USETTS 

602 299 

62 0 1 09 52 402 268 

62 0 71 1 351 402 268 

V I R G I N I A  

2302 1 41 7  

2302 1 41 7  

SO. DAKOTA 

45 2 1  

45 21 

I N DIANA M I CH IGAN PEN NSYLVAN IA 

20 1 

408 1 53 

-. ·-

Maximum Actual 
Design 

PEN NSYLVAN IA 

57 32 

57 32 

i 

I 

I 

WEST V I R G I N IA 

5 1 
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FROM LOCATI ON2 
Report ing Com pany1 

O H I O  cont'd 

M i ch igan Wi sco n s i n  
P i pe L i n e  Co. 

Panhandle  Eastern 
P i pe L i n e  Co. 

Ten nessee Gas P i pe l i ne Co. 

T exas Eastern Gas 
P i pe l i n e  Co. 

Totals 

O KLAH OMA 

C i t ies S ervi ce G as Co. 

Colorado I nterstate 
G as Co. 

Kansas-N e b raska 
N at u ra l  Gas Co.  

M ich igan Wisco n s i n  
P i pe L i ne Co. 

N at u ral G as P i pe l i ne 
Co. of America 

N orthern N at u ra l  Gas Co. 

Panhandle  Eastern 
P i pe L i ne Co. 

T ranswestern P i pel i ne Co. 

Totals 

NATI ONAL GAS FLOW PATT E R N S  
Maximum Design Flow Capacities a s  o f  Decem ber 31 , 1 977 

And Actual Average 1 977 Daily Flowing Volumes 

TO LOCAT I O N 2  
Volu mes ( M M CF/0)3 4 5 

Maximum Actual Maximum Actual Maximum 
Design Design Design 

Actual 

I N D I ANA M I C H I GAN PEN NSYLVAN IA 

-
767 426 570 580 

750 384 

1 576 1 336 

767 426 1 320 964 2004 1 490 
- · --

COLORADO KANSAS M ISSO U R I  
737 532 1 1 

1 00 1 1 0 27 25 

55 72 

596 505 

1 732 1 1 64 

1 900 1 75 8  

1 27 1  956 

1 00 1 1 0 631 8 501 2  1 1 

Maximum Actual 
Design 

W EST V I R G I N I A  

2402 1 629 

2407 1 630 

TEXAS (WEST) 

2 1 0  75 

30 4 

240 79 
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FROM LOCATION2 
Report i n g  Company1 

OREG ON 

N o rthwest P i p e l i n e  Corp. 

Pacif ic  G as and E l ectr ic Co. 

Totals 

PEN NSYLVAN IA 

Co l u m b i a  Gas Tra n s-
m ission Corp. 

Conso l i dated Gas 
S u pply  Corp. 

Eq u itable Gas Co. 

Nat ional  Fuel Gas 
S u pply Corp.  

Ten n essee Gas 
P i pe l i n e  Co. 

Texas Eastern Gas 
P i p e l i n e  Co. 

Transconti nental Gas 
P i p e  Line Corp. 

Totals cont'd 

PEN NSYLVAN IA cont'd 

Co l u m b i a  Gas 
T ransm ission Corp. 

Totals 

N AT I O N AL GAS FLOW PATTE R N S  
Maximum Design Flow Capacities a s  of Decem ber 31 , 1 977 

And Actual Average 1 977 Daily Flowing Volu mes 

TO LOCAT I O N 2  
Vol u mes ( M M C F/ 0 ) 3  4 s 

Maxi mum Actual Maximum Actual Maximum 
Design Design Design 

CAL I F. lNO.) I DAHO 

201 1 2  

980 1 023 

980 1 023 201 1 2  

Actual 

MARYLAND N EW J ERSEY N EW YORK 

70 26 1 30 83 

1 368 373 

1 30 3 1  

390 1 92 

407 1 83 7 1 6  5 1 5  

1 532 6 8 1  

2065 1 027 

70 26 4004 1 891 2734 1 1 94 

WEST V I R G I N IA 

1 40 69 

1 40 69 

Maximum Actual 
Design 

Qt!� 

490 1 1 0 

490 1 1 0  I 
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FROM LOCATION2 
Report ing Com pany1 

RHODE ISLAND 

A l gonq u i n  Gas 
T ransm ission Co. 

Totals 

SO. CAROLINA 

T ranscont i nental  Gas 
Pipe L i n e  Corp.  

Totals 

TENNESSEE 

C o l u m b i a  G u lf Trans-
m ission Co. 

East Tenn essee Natura l  

G as C o .  

M i ch igan Wisco n s i n  
P i pe L i ne Co. 

M i dwestern Gas 
T ra n s m i ssion Co.  

Tennessee Gas P i pe-
l i ne Co. 

Texas Eastern Gas 
P i pel i n e Co. 

cont'd 

N AT I O N AL GAS FLOW PATT E R N S  
Maximum Design F l o w  Capacities as of Decem ber 31 , 1 977 

And Actual Average 1 977 Daily Flowing Volu mes 

TO LOCAT I O N 2  
V o l u mes ( M M C F/ 0 ) 3  4 5 

Maxi mum Actual Maximum Actual Maximum 
Design Design Design 

MASSACHU SETTS 

290 1 49 

290 1 49 

NO. CAR OLINA 

2684 1 6 1 5  

2684 1 61 5  

KENTUCKY V I R G I N IA 

2081 1 249 

28 1 9  

1 393 1 002 

599 460 

2699 2267 

21 01 1 665 

Actual Maximum Actual 
Design 

I 
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FROM LOCATION2 
Report ing Company1 

TENN ESSEE 

Texas Gas T ransmiss ion 
Corp. 

Tru n k l i ne Gas Co. 

Totals 

TEXAS ( EAST) 

F l or ida G as Trans-
m i ssion Co.  

Kansas-N e b raska Natura l  

G as Co. 

LaVaca Gatheri ng C o .  

M i ss iss i p p i  R iver 
Transm iss ion Corp. 

N at u ral G as P i pe l i n e  
C o .  o f  America 

Southern Natural Gas Co. 

Ten nessee Gas P i pe l i ne Co.  

Texas Easte rn Gas 
P i pe l i n e  Co. 

Texas Gas T ransmiss ion 
Corp. 

Transcont i nental  Gas 
Pipe L i n e  Corp. 

T ru n k l i ne G as Co. 

U n i ted G as P i pe L i n e  Co.  

Totals 

NATIO NAL GAS FLOW PATTERNS 
Maximum Desig n Flow Capacities as of December 31 , 1 977 

And Actual Average 1 977 Daily Flowi ng Volumes 

TO LOCAT I O N 2  
V o l u mes ( M M C F/ 0 ) 3  4 5 

Maximum Actual Maximum Actual Maximum 

Design Design Design 

KENTU CKY V I R G I N IA 

1 677 1 299 

1 8 1 9  1 478 

1 2369 9420 28 1 9  

Actual 

AR KANSAS LOU ISIANA MEXICO 

270 1 23 

1 5  1 

1 1 8  4 

1 61 2  1 385 

1 5  9 

1 303 929 

338 2 1 9  1 7 1 1 26 

38 1 6  

596 41 

338 1 41 

384 299 

1 950 1 604 3233 1 688 1 5  1 

Maximum Actual 
Design 

I I 

I 

OKLAHOMA 

300 92 

i I 

300 92 
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FROM LOCATION2 
Report i n g  Company1 

TEXAS (WEST) 

C i t i es S ervice G as Co. 

Col orado I nterstate Gas Co. 

E l  Paso N at u ral Gas Co. 

H o u ston P i pe L i n e  Co. 

LoVaca G atheri n g  Co.  

M i c h i gan W i sco n s i n  
P i pe L i n e  Co. 

N at u ra l  G as P i p e l i n e  
Co. o f  America 

N o rthern N at u ra l  Gas Co. 

Oasis P i pe l i ne Co. ( H N G )  

Panhandle  Eastern P i pe 
L i ne Co. 

T ransweste rn P i pe l i n e  Co.  

Totals cont'd 

TEXAS (WEST) cont'd 

LaVaca G athe r i n g  Co. 

Totals 

N ATI O N AL GAS FLOW PATT E R N S  
Maximum Design Flow Capacities as o f  December 31 , 1 977 

And Actual Average 1 977 Dai ly Flowi ng Volu mes 

TO LO CATI O N 2  
V o l u mes ( M M C F/ 0 ) 3  4 5 

Maximum Actual Maximum Actual Maximum 

Design Design Design 
Actual 

MEXICO N EW M EX I CO O KLAHOMA 
1 88 1 84 

65 67 

22 9 2571 2232 

1 48 1 34 

223 92 1 509 1 0 1 0  

8 1 1 800 1 460 

391 298 

774 376 82 49 

22 9 3576 2701 4 1 83 3202 

TEXAS (WEST) 

900 4 1 3 

900 4 1 3  

Maximum Actual 
Design 

TEXAS (EAST) 

50 50 

2 1 52 804 

i 

963 5 1 0 

I 

3 1 65 1 364 

' 
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FRO M LOCATION2 
Report i n g  Company 1 

UTAH 

El Paso N at u ral Gas Co. 

N o rthwest P i pel i ne Corp.  

Totals 

V I R G I N I A  

C o l u m b i a  Gas T ra n s-
m iss ion Corp. 

Conso l idated Gas 
S u p p l y  Corp. 

T rans cont in ental Gas 
P i pe Line Corp. 

Totals 

WAS H I N GTON 

N o rthwest P i pe l i n e  Co rp. 

Pacific G as T rans m i ss i o n  Co. 

Totals 

N AT I ONAL GAS FLOW PATT E R N S  
M a x i m u m  Desig n Flow Capacities as of December 3 1 ,  1 977 

And Actual Average 1 977 Dai ly Flowing Volu mes 

TO LOCAT I O N 2  
Volu mes ( M M C F/ 0 ) 3  4 5 

Maximum Actual Maximum Actual Maximum 
Design Design Design 

N EW M EX I CO WYO M I N G  
1 00 1 2  

360 266 

1 00 1 2  360 266 

M ARYLAND WEST V I R G I N IA 

980 398 

2 2 

2037 1 262 

301 7 1 660 2 2 

O R E G O N  
305 248 

1 028 1 056 

1 333 1 304 

Actual Maximum Actual 
Design 

I 
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FROM LOCAT I O N 2  
Report ing Com pany1 

WEST V I R G I N I A  

C o l u m b i a  G as T ra n s-
m ission Corp. 

Conso l i dated Gas 
Supply Corp.  

Equitable G as Co. 

Texas Eastern Gas 
Pipel i n e Co. 

Totals cont'd 

W EST V I R G I N I A  cont'd 

Col u m b i a  Gas T ra ns-
m iss ion Corp. 

-

Totals 

WISCONSIN 

G reat Lakes Gas 
T ra n s m i ss i o n  Co. 

N o rthern Natura l  Gas Co. 

M i c h i g a n  W isco n s i n  
Pipe L i n e  C o .  

Totals 

NATIO NAL GAS FLOW PATT E R N S  
Maximum Design Flow Capacities a s  o f  December 3 1 ,  1 977 

And Actual Average 1 977 Daily Flowing Volu mes 

TO LOCAT I O N 2  
V o l u mes ( M M C F/ 0 ) 3  4 s 

Maximum Actual Maximum Actual Maximum 

Design Design Design 

KENTU C KY MARYLAN D Qti)Q 
36 1 4  3 1 880 

892 

36 1 4  3 1 1 772 

V I R G I N I A  

1 532 6 1 7 

1 532 6 1 7  

M I C H I GAN 

1 1 77 1 084 

70 5 1  

36 1 3  

1 283 1 1 48 

Actual Maximum Actual 
Design 

PEN NSYLVAN IA 

384 780 383 

350 204 3 1  

1 66 58 

2402 1 6 1 2  

734 3552 2084 
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FROM LOCATION2 
Report ing Company1 

WYO M I N G  

Colorado I nterstate G as Co. 

Montana-Dakota U t i l it ies Co. 

Montana Power Co. 

M o u nta in  Fuel S u p p ly Co. 

Totals cont'd 

WYOM I N G  cont'd 

N o rthwest P i pe l i n e  Corp.  

Kansas- N e b raska N at u ra l  

Gas Co. 

Totals 

N AT I O N AL GAS FLOW PATT E R N S  
Maximum Design Flow Ca pacities as o f  Decem ber 31 , 1 977 

And Actual Average 1 977 Daily Flowing Volu mes 

TO LOCAT I O N 2  
Volu mes ( M M C F/ 0 ) 3  4 s 

Maximum Actual Maximum Actual Maximum 

Design Design Design 
Actual 

COLORADO M ONTANA SO. DAKOTA 
396 304 

1 2 1 59 9 8 

1 7  2 

396 304 1 38 6 1  9 8 

I DAHO N E B RASKA 
426 1 84 

1 05 72 

426 1 84 1 05 72 

Maximum Actual 
Design 

UTAH 

547 229 

547 229 



FOOTNOTES 

lThe repor t i ng c ompan i e s  are l i s t ed in Append i x  D.  The s e  
compan i e s  reported f l ow d ata pe r ta i n ing t o  po i n ts o n  the i r  sys tem 
i n te r s e c t i ng the bound ary l i ne s of  the loc a t i o n  a r e a s  d e f i ned b e­
low .  

2T h e  From and To locat ions are : 

( A )  Each s ta te o f  the Un ited S t a t e s  o f  Am er i ca wi th the 
except ion of Cal i forn i a  and Te x a s . 

( l )  Cal i forn i a  i s  d iv ided i n to ( l ) North Cal i forn i a  
a nd ( 2 } So uth Ca l i forn i a  u s i ng l a t i t ud e  3 6 °N a s  
the bo und ary l i ne . 

( 2 ) Tex a s  i s  d iv ided i n t o ( l )  We s t  Texas  and ( 2 }  
E a s t  Te x a s  us i ng I n te r s t a t e  H i g hway 3 5  a s  the 
bound ary l i ne . 

( B ) Canada 

( C )  Pac i f i c Oce a n  

( D )  Mex i c o  

( E ) Gul f of  Mex i c o  

( F ) A t l an t i c  Oce a n  

3 vol ume s s hown i nd i c a te capac i t ie s  a nd a c t ual  f l ows a cros s 
the bound ary l in e s  o f  areas d e f i ned i n  Footnote 2 .  

4T h e  max imum d e s i g n  c apac i ty shown i s  e xpre s s e d  i n  m i l l ion 
c ub i c  feet pe r d a y  meas ured a t  1 4 . 7 3 ps i a  and 6 0 ° F . 

The max imum d e s i g n  capac i ty reported a s s ume s to t a l  s y s t em oper a­
t ion and doe s not a l low for equ i pment outag es . 

I n  p i pe l i n e  systems w i th b i- d irect ional f l ow ( s to ra g e  l in e s , for 
ex ampl e ) , the d i rec t ion o f  the  greater d e s i g n  c apac i ty a nd the co r­
r espond i ng c apac i ty i s  repo rted . 

5Th e averag e f l ow i ng volumes shown are d a i l y  av erag e f l ow i ng 
vol ume s i n  m i l l i o n  c ub i c  fee t per d a y  meas ured a t  1 4 . 7 3  p s i a  and 
6 0 ° F for cal endar ye ar 1 97 7 . 

I n  some c a s e s , d at a  shown i n c l ud e  sys tems wh i c h  have b i- d ire c t ional 
flow .  The ave r ag e  vol ume s flow i ng in  a b i-d i r e c t ional sys t em wer e  
d er ived b y  d iv id i ng t h e  a l g ebra i c  s um o f  the d a i ly vol umes f o r  the 
year 1 9 7 7  by 3 6 5  d ay s ; the s e  d a t a  may in some c a s e s  appe ar to b e  
i nc ons i s te n t . 

E - 2 2  



Th e ac tua l av erag e f l ow i ng volumes shown for the year 1 97 7  may 
i n c l ud e  t emporary a nd/or eme rgency vol ume s d ue to s hor t- t e rm g a s  
p urc hase s and/or emerg ency e x c hang e s . 

I n  some i n s tances  wh ere ac tual averag e v o l umes e x c eed max imum 
d e s ign capac i t ie s , the a c t u a l  opera t i ng flow pa t te r n  i s  d i f feren t 
f rom the a s s umed f l ow pattern u sed i n  d et e rm i n i ng max imum 
capac i t i e s . 

E - 2 3  
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S tate 

Arkansas 

Cali fornia 

Colorado 

Uni ted States Underground Gas Storag e Stat i s t ic s  
By S tate and I ndividual F ields 

Al l  Vo lumes in Million Cub ic Feet Per Day ( MMCF) 

Company 

Arkansas Oklahoma Gas Corp . 
( S t ephens Prod . Co . )  

Arkansas We s t ern Gas Co . *  

Pac i f ic Gas & Electric Co . *  

Pacific Ltg . Service Co .* 

Colorado Inters tate Gas Co . 

Kansas -Nebraska Natural 
Gas Co . ,  Inc . 

Peoples Natural Gas Divis ion,  
We s tern Reg ion Northern 
Natural Gas Co . 

F ield 

Lavaca Deep 

White Oak 
Watalula 
Lone Elm 
Jethro 

McDonald I sland 
Pl easant Creek 
Los Medanos 

East Whi t t ier 
La Goleta 
Montebello , West  
Playa del  Rey 
Ali so Canyon 

Fort Morgan 
Latigo 

Spr ingdale 

House Creek 

County 

Sebast ian 

Frankl in 
Franklin 
Franklin 
Franklin 

San Joaquin 
Yolo 
Contra Cos ta 

Los Angeles 
Santa Barbara 
Los Angeles 
Lo s Angeles 
Los Angeles 

Horgan 
Arapaho 

Logan 

Montezuma 

Maximum 
De s ign 

To tal To tal Daily 
Gas in Working Del iver-
P lacet Volumes§ abil ity 

4 , 501 2 , 82 7  1 2  

7 , 000 4 , 000 50 
1 , 000 500 5 

16 , 000 4 , 000 20 
3 1 , 564 9 , 564 

1 1 1 ' 947 6 6 , 44 7  1 , 200 
7 , 2 1 8  2 , 14 0  6 0  
9 , 59 7  1 , 59 7  230 

1 , 225  800 7 5  
50 , 1 1 7  1 3 , 500 460 
44 , 043 1 3 , 000 1 , 000 

6 , 047  4 , 91 7  
1 4 7 , 000 7 0 , 000 1 , 500 

1 4 , 993 5 , 4 93 2 9 4  
1 2 , 425  1 , 432  130 

5 , 105 2 , 703 16 

� 1-cJ 
45 35 1 I �  

z 
tJ H 
:X: 
1-Ij 
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United S tates Underground Gas S torage S tatistics By S tate and Individual F ields ( Continued)  

S tate 

Co lorado 

Illinois 

Company 

Public Serv ice Co . of Colorado 

Western Slope Gas Co .* 

Central Illinoi s  Light Co . *  

Central Illinois Public Service 
co .* 

Gas Utilities Co . 

Illinois Power Co . 

Midwestern Gas Transmis s ion 
Co . 

Mi s s i s s ippi River Transmiss ion 
Cor p .  

F ield 

Leyden Mine 

Asbury Creek 
Frui ta 

Glas ford 
Lincoln 

Ashmore , So . 
Corinth 
Sciota 

Richwoods 

Eden 
Central ia Eas t  
Freeburg 
Gillespie-Benld 
Hill sboro 
Hookdale 
Shanghai 
Tilden North 

Nevins 
Elbridge 
State Line 

St . Jacob 

County 

Jeffer son 

Mesa 
Me sa 

Peoria 
Logan 

Coles 
Williamson 
McDonough 

Crawford 

Randolph 
Marion 
St . Clair 
Macoupin 
Montgomery 
Bond 
Warren & Mercer 
Washing ton 

Edgar 
Edgar 
Clark & Vigo 

Madison 

Maximum 
Design 

To tal To tal Daily 
Gas  in Working Deliver-
Placet Volumes§ ability 

2 , 681 1 , 847 205 

3 , 508 2 , 2 77  12  
353  315  1 

1 1 , 590 6 , 290 120 
1 1 , 835 5 , 325 50 

3 , 563 1 , 5 7 2  3 6  
5 2 5  386 5 

2 , 82 9  925 30 

97 76  2 

1 , 403 535 8 
6 4 3  227  1 7  

7 , 089 2 , 453 38  
152  36  5 

8 , 957 4 , 707 47 
9 7 5  690 31 

1 1  ' 1 2 2  5 , 1 1 5  73 
3 , 07 2  1 , 252 55  

7 '  277  1 , 592 20 
7 , 437  1 , 142 16 
5 , 064 1 , 144 1 3  

5 , 603 1 , 703 75 
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United S tates Underground Gas S torage S tatistics  By S tate and Individual F ields ( C ont inued) 

S tate 

Illinois 

Company 

Nat ural Gas Pipel ine Co . of  
America 

Northern Illinois Gas Co . *  

Panhandle Eas tern Pipeline Co . 

Peoples Gas Light & Coke Co .* 

Field ---

Cooks Mills 
H�rscher Galesville 
Her scher Mt . S imon 
Herscher NW 
Loudon 

Cre scent City 
Pontiac 
Troy Grove 
Ancona-Garfield 
Lake Blooming ton 
Hud son 
Pecatonica 
Lexing ton 

Waverly Galesville 
Waverly St . Peter 
Tuscola 

Manlove 

County 

Coles & Douglas 
Kankakee 
Kankakee 
Kankakee 
Fayette & Effingham 

Iroquois  
Living s ton 
La Salle 
La Salle & Living s ton 
McLean 
McLean 
Winnebago 
McLean 

Morgan 

Douglas 

Champaign 

Maximum 
Des ign 

To tal Total Daily 
Gas in Working Del iver-
P lacet Volumes§ abil ity 

4 , 738 3 , 000 60  
3 9 , 369 1 6 , 500 7 9 0  
6 7 , 07 8  1 8 , 750 1 80 
1 7 , 360 4 , 800 65 
6 7 , 461  2 8 , 625  390  

( Under Development ) 
47 , 290 1 7 , 320 1 90 
7 5 , 51 5  4 1 , 533  820 

1 6 7 , 1 88 66 , 87 5  685  
4 8 , 340 1 4 , 500 1 20 
35 , 055 8 , 7 6 5  8 5  

3 , 1 80 1 , 225  45 
41 , 7 5 0  10 , 440 85 

49 , 057 1 0 , 320 220 

4 , 760 330 1 6  

122 , 100 37 , 900 700 
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United S tates Underground Gas S torage S tatistics  By S tate and Individual Fields ( Cont inued) 

S tate Company Field C ounty 

Indiana Central Indiana Gas Co . *  Unionport Randolph 
Modoc Randolph 

C i tizens Gas & Coke Util ity* Dixon Greene 
Rowe sville Greene 
Linton Greene 
Mineral City Greene 
S impson-Chappel Greene 
Switz  City Greene 
Worthington Greene 

Hoosier Gas Corp . *  Loog oo tee Daviess 
Monroe City Knox 
No rth Glendale Dav iess 

Indiana Gas Co . ,  Inc . *  Greensburg Decatur 
Unionville Monroe 
we s t  Po int 1 & 2 Tippecanoe 
Seller sburg Clark 
Wo lcott Wh ite 
Unionport No . & So . Randolph 

No . Indiana Public Service Co . *  Royal Centre Cass , Ful ton 
Grass Creek Ful ton , Pulaski 
Lake s ide Pulaski , White 

Maximum 
Design 

To tal Tot al Daily 

Ga s  in Working Deliver-
P lacet V olumes§ ability 

1 , 050 4 2 5  2 0  
400 140 10 

2 , 7 58 833 so 
4 , 400 1 , 200 80 
1 , 380 208 20 
1 , 961  378  13  
4 , 7 1 6  700 12  
5 , 530 821 20 

1 2 , 740 3 , 3 90 so 

158 55  1 
4 , 303 1 , 1 3 5  2 5 

346 1 3 1  1 

1 , 000 300 1 
6 , 2 7 5  3 , 27 5  6 4  
1 , 000 230 9 
1 , 300 1 00 1 2  
7 , 000 2 , 500 61  
1 , 600 1 67 2 5 

2 7 '  1 1 2  9 , 528 280 
( Under development) 
( Under develo pment )  
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United S tates Underground Gas S torage S tatistics By S tate and Individual F ields ( Continued)  

S tate 

Indiana 

Iowa 

Kansas 

Company 

Panhandle Eastern Pipel ine Co . 

Southern Ind iana Ga s & E l ec tric 
Co . *  

Texas Gas Transmiss ion 

Natural Gas Pipeline Co . of 
America 

Northern Na tural Gas Co . 

Arkansas Louis iana Gas Co . 

C i t ies Serv ice Gas Co . 

F ield 

Calcutta-Carbon 
Montezuma 

Ol iver 
Midway 

Al ford 
L;esville 
Oaktown 
White River 
Wil fred 

Cairo St . Peter 
Cairo Mt . Simon 
Cairo Galesville 
c .  City Mt . S imon 
c .  City St . Peter 
Keo ta 

Red field 

Col l inson 

Alden 
Boyer 
Co lony 
Craig 
E lk Ci ty 

County 

Parke , Clay 
South Al ta 

Po sey 
Spencer 

Pike 
Lawr ence 
Knox 
Pike 
Sull ivan 

Louisa 
Louisa 
Louisa 
Loui sa 
Louisa 
Washington 

Dallas 

Cowley 

Ric e  
Butler 
Ander son 
Johnson 
Elk , Chautauqua , 

Montgomery 

To tal 
Gas in 
P lacet 

To tal 
Working 
V olumes§ 

( Under development )  
(Under development) 

3 , 403 
3 , 442 

2 , 51 8  
3 ,  7 7 4  
1 , 052 

510 
3 , 41 7  

2 7 , 522 
3 8 , 91 3  

5 , 1 92 
2 9 , 724  

6 , 901 
5 , 606 

1 1 8 , 000 

2 , 3 93 

1 4 , 7 7 3  
1 , 020 
9 , 204 
6 , 07 6  

22 , 000 

1 , 66 1  
2 , 13 9  

989 
1 , 530 

623 
306 

2 , 1 93 

9 , 400 
1 5 , 000 

2 , 400 
1 1 , 700 

2 , 000 
2 , 700 

30 , 400 

1 , 133  

4 , 64 5  
2 9 9  

5 , 3 99 
1 , 830 

13 , 200 

Maximum 
Design 

Daily 
Del iver­
abil i ty 

48 
s o  

40 
40 

9 
5 

3 7  

1 4 5  
1 5 0  

2 4  
1 1 7  

20 
s o  

350 

13  

55 
3 

97 
36  

100 
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United S tates Underground Gas S torage S tatistics  By S tate and Ind ividual F ields ( Continued) 

S tate 

Kansas 

Kentucky 

Company 

Cities Service Gas Co . ( cont . )  

Colorado Interstate Gas Co . 

Kansas-Nebraska Natural Gas 
Co . ,  Inc . 

Northern Natural Gas Co . 

Union Gas Sys t em ,  Inc . 

Loui sville Gas & Electric Co . 

McLouth 
Piqua 

F ield 

Welda North 
Welda South 

Boehm 

Adolph 

Lyons 

Buf falo 
Fredonia 
Liberty No . 
Liberty So . 
Long ton 

Ballardsville 
Doe Run Deep 
Doe Run Upper 
Magnolia Deep 
Fl int Hill 
Magno l ia Upper 
Muldraugh 
Center 
Canmer 

County 

Jef ferson, Leavenworth 
Woodson , Allen 
Ander son 
Anderson 

Morton 

Barton 

Rice 

Wil son 
Wil son 
Montgomery 
Montgomery 
Chautauqua 

Old am 
Meade 
Meade 
Hart ,  Larue , Green 
Hardin 
Hart ,  Larue , Green 
Meade 
Me tcalfe 
Hart 

To tal 
Gas in 
P lacet 

1 2 , 91 4  
3 , 230 

1 0 , 02 1  
1 1 , 7 8 9  

Total 
Working 
V olumes§ 

6 , 850 
1 , 02 7  
3 , 63 6  
5 , 2 1 5  

Maximum 
De sign 

Daily 
Del iver­
abil i ty 

90  
7 

7 5  
83 

(Under development)  

5 , 687 2 , 24 2  1 6  

3 6 , 000 1 2 , 000 1 3 0  

8 , 205* 2 , 833* 30* 

( *Includes volumes for all 
five UGS reservoirs) 

2 , 100 
3 , 3 50 
5 , 650 
4 , 100 
1 , 800 
5 , 100 
3 , 850 
5 , 300 
1 , 7 00 

( Under development )  
5 2 5  1 0  

3 , 6 80 80 
2 , 5 1 0  4 5  

3 2 5  8 
3 , 600 7 5  
2 , 510  215  
2 , 7 5 0  4 0  

5 5  
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United S tates Underground Gas S torage S ta t i s t ics By S tate and Individual F ields ( Continued) 

S tate 

Kentucky 

Louis iana 

Company 

Texas Gas Transmiss ion Corp . 

Union Light , Heat & Power Co . 

Western Kentucky Gas Co . *  

Arkansas-Louis iana Gas Co . 

Mid-Louisiana Gas Co . 

Mi s s i s s ippi River Transmiss ion 
Cor p .  

South Louis iana Prod .* 

United Gas Pipeline Co . & 
Arkansas Louis iana Gas Co . 

Transcontinental Gas Pipel ine 
Corp . 

F ield County ---

D ixie Henderson 
Graham Lake Muhlenberg 
Hanson Hopkins 
We st  Greenv ille Muhl enberg 
Midland Muhlenberg 

Eagle Creek Grant 

Bon Harbor Daviess 
Grandview Daviess 
Hickory School Daviess 
Kirkwood Spring s  Daviess 
Owensboro Daviess 
S t . Charles Hopkins 

Rus ton Lincoln 

Hes ter St . James 

East Unionville Lincoln 
West  Unionville Lincoln 

Holly De So to 

Bistineau Bienville , Bos s ier 

Washing ton Landry 

Maximum 
De s ign 

To tal To tal Daily 
Gas in Working Del iver-
Placet Volumes§ ability 

7 , 250 2 , 57 5  1 0 1  
4 , 280 1 , 32 5  15  

1 2 , 080 3 , 92 7  70 
7 , 6 50 3 , 385 94 

1 2 6 , 1 14 6 4 , 9 1 2  3 3 4  

9 2 2  3 72 1 8  

2 , 01 7  997  2 1  
630 2 7 1  2 

1 , 228 625 19 
585 2 7 9  10  

60  2 
6 , 72 9  3 , 553 36  

4 , 500 1 , 000 1 50 

20 , 000 8 , 47 4  1 00 

55 , 200 1 6 , 34 7  1 7 0  
6 9 , 000 2 2 , 000 200 

1 , 500 1 , 000 4 

1 3 4 , 000 6 1 , 800 800 

8 5 , 168  40 , 000 600 
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United S tates Underground Gas S torage S tatis tics By S tate and Individual F ields ( C ont inued) 

S tate Company F ield C ountz 

Maryland Texas Ea stern Transmiss ion Corp . Ac cident Garrett 

Michigan Ba ttle Creek Gas Co . Lacey Barry 

Consumer s Power Co . *  Ira St . Clair 
Lenox Macomb 
No rthville Wayn e ,  Wa shtenaw , 

Oakland 
Overisel Allegan 
Puttygut St . Clair 
Ray Macomb 
Sal em Allegan 
Four Corners St . Clair 
Swan Creek St . Clair 
He ssen St . Clair 

Michig an Conso l idated Gas Co . *  Belle River Mil l s  St . Clair 
Columbus ( 7 3 -7 4 )  St . Clair 

New Haven S t . Clair 
w. c. Taggart Meco sta-Montcalm 
w .  Columbus St . Clair 
( 7 3 -7 4 ) 

Michigan Gas S torage Co . Cranberry Lake Mis saukee , Clare 
Riverside Mis saukee 
Winter field Clare , Osceola 

Michigan Gas Utili ties Co .* Part ello Calhoun 
Cambell Calhoun 
Cambell Calhoun 

Maximum 
Des ign 

To tal To tal Daily 
Gas in Working Del iver-
P lacet V olumes§ ability 

61 , 97 8  22 , 890 300 

200 200 40 

7 , 500 4 , 000 250 
3 , 500 1 , 500 1 50 

2 4 , 1 92 1 0 , 2 90 100 

64 , 000 24 , 000 200 
1 6 , 600 1 1 , 000 250 
66 , 000 46 , 000 1 , 000 
3 5 , 000 1 0 , 000 100 

3 , 780 2 , 390 1 3  
650 420 13 

1 7 , 980 1 4 , 07 0  100 

7 2 , 1 93 4 9 , 000 1 , 500 
1 9 , 085 1 6 , 500 300 
1 5 , 94 9  6 , 800 50 
84 , 856 5 4 , 000 900 
25 , 87 9  22 , 000 400 

3 0 , 000 1 1 , 000 1 2 0  
12 , 000 5 , 000 20 
7 5 , 000 3 0 , 000 360 

4 , 1 60 2 , 000 20  
810  200 5 

1 , 400 400 5 
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United S tates Underground Gas S torage S ta t i s t ic s  By S tate and I nd ividual Fields ( C ontinued) 

S tate 

Michigan 

Minne sota 

Missi ssippi 

Company 

Michigan Wi sconsin Pipeline Co . 
( leased from Michigan Consolidated 

Gas Co . )  

Michigan Wi sconsin Pipeline Co . 
( owned ) 

Panhandle Eastern Pipeline Co . 

Southeas tern Michigan Gas Co . *  

Minnesota Gas Co . *  

Mis s i s sippi Valley Gas Co .*  

Southern Natural Gas Co . 

Transcontinental Gas Pipeline Co . 

United Gas Pipeline Co . 

Field 

Aus tin 
Goodwell 
Lincoln-Freeman 
Loreed 
N. Hamil ton 
Norwich 
Orient 

Reed City 
Co ldwater 
Winfield 
Cro ton 
Mut tonv ille 

Howell 

MJrton Salt 
Well No . 1 6  

Morton S torage 

Waseca 

Amory 

Muldon 

Eminence 

Jackson 

Mecosta 
Newaygo 
Clare 

County 

Osceola , Lake 
Clare 
Newaygo 
Osceol a ,  Clare 

Osceola , Lake 
Isabella 
Montcalm 
Newaygo 
Macomb 

Living s ton 

St . Clair 

Marysville 

Waseca , Rice , Les ueur 

Monroe 

Monroe 

Covington 

Hind s ,  Rankin 

To tal 
Gas in 
P lacet 

2 3 , 323 
2 9 , 62 5  
3 5 , 440 
48 , 210 
1 2 , 140 

8 , 41 3  
9 , 805 

2 8 , 600 
1 2 , 990 
1 5 , 883 

5 , 357 
1 3 , 414  

3 1 , 550 

320 

4 , 566 

4 , 500 

1 , 2 64 

92 , 800 

8 , 361  

5 , 7 50 

Total 
Working 
V olumes§ 

1 2 , 000 
24 , 700 
2 2 , 000 
32 , 500 

5 , 000 
4 , 200 
5 , 700 

1 8 , 000 
8 , 000 
7 , 400 
4 , 500 
8 , 000 

1 3 , 250 

265 

( NA) 

1 , 600 

946 

4 2 , 800 

6 , 233 

3 , 050 

Maximum 
Design 

Daily 
Deliver­
abili t y  

700 
300 
3 20 
640 

50 
50 
60  

300 
28 
60 
45 

250 

240 

40 

( NA )  

5 0  

1 2  

4 5 9  

1 , 1 2 0  

250  
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United S tates Underground Gas S torage S tatistics  By S tate and I nd ividual Fields  (Cont inued) 

S tate Company F ield County -

Missouri Laclede Gas Co · *  Floris sant ( Lange)  St . Louis 

Montana Montana-Dako ta Utilities Co . Baker ( Cedar Creek) Fallon 

Montana Power Co . *  Box Elder Blaine , Hill 
Cobb Glac ier , Toole 
Dry Creek Carbon 
Shelby Toole 

Nebraska Kansas-Nebraska Natural Gas Co . Hunt sman Cheyenne 
Big S prings Deuel 

New Mexico El Paso Nat ural Gas Co . Rhodes S torage Unit Lea 

Southern Union Gas Co .* San Ys ioro Sandoval 

New York Consol idated Gas Supply Corp . Woodhull S teuben 

Columbia Gas Transmi ss ion Corp . Dundee Schuyler , S teuben , 
Yates 

Gilbert All egany 
South Greenwood St euben 
Nor th Greenwood Steuben 

Felmont Oil Cor p .  Allegany State Park Cat taraugus 

Maximum 
Design 

Tot al To t al Daily 
Gas in Working Del iver-
P lacet V olumes§ ability 

2 7 , 603 1 5 , 844 350  

1 0 8 , 3 88 92 , 050 140 

3 , 546 1 , 81 4  1 1  
3 5 , 280 7 , 296  7 5  
2 1 , 54 5  7 , 445 32  

3 , 1 2 5  1 , 9 1 4  6 

3 8 , 4 1 2  26 , 74 3  7 0  
1 5 , 7 98  955  140  

2 5 , 900 1 1 , 200 102 

9 , 107 5 , 464 4 0  

3 5 , 904 1 8 , 477  3 5 7  

1 1 , 360 4 , 689 68 

587 205 7 
3 , 725  1 , 804 20 
3 , 200 6 72 2 5  

(No Data)  
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United S tates Underground Gas S torage S tatistics  By S tate and Individual F ields ( C ontinued) 

S tate 

New York 

Ohio 

Company 

Nat ional Fuel Gas Supply Cor p .  

Na t ional Fuel Gas Supply Corp . 
and Tennes see Gas Pipeline 

Nat ional Fuel Gas Supply Corp . 
( S ylvania) 

Co lumbia Gas Transmiss ion 

F ield 

Benning ton 
Co llins 
Derby 
Ho lland 
Lawtons 
Nashville 

Perrysburg 
Sher idan 
Zoar 

Co lden 

N . E .  Independence 
Tuscarora 

Benton 
Brinker 
Guernsey 

Ho lmes 
Knox 
Laurel 
Lorain 
Lucas 
McArthur 

County 

Erie , Wyoming 
Erie 
Erie 
Erie 
Erie 
Cattaraugus , 

Chautauqua 
Cattaraugus 
Chautauqua 
Erie 

Erie 

Allegany 
St euben 

Hocking , Ro ss , Vinton 
Columbiana 
Guernsey , Co sho c to n ,  

Muskingum 
Ho lmes , Wayne , Ashland 
Knox 
Hocking 
Lorain 
Richland , Ashl and 
Vinton 

To tal 
Gas in 
P lacet 

5 ,  1 30� 
6 , 050� 

4 70� 
2 , 6 7 0� 
2 , 840� 
9 , 1 50� 

5 , 200� 
4 , 4 60� 
2 , 250� 

1 8 ,  7 2 0� 

5 , 100 
6 , 306 

24 , 800 
7 , 650 
7 , 300 

23 , 100 
7 , 000 

23 , 000 
1 1 , 100 
60 , 400 
1 1 , 000 

Total 
Working 
V olumes§ 

2 , 000 
2 , 850 

250 
1 , 000 
1 , 000 
4 , 200 

2 , 100 
1 , 650 

925 

7 , 5 50 

3 , 300 
3 , 7 2 0  

9 , 052  
3 , 422  
1 , 94 4  

7 , 422  
2 , 56 7  

1 0 , 884 
3 , 1 73 

2 7 , 282 
5 , 2 98 

Maximum 
Desig n  

Daily 
Del iver­
ability 

7 5  
30 

5 
25  
2 1  
80 

35 
2 5  
40 

80 

2 2  
5 7  

103 
4 9  
32  

68 
22  

152 
106 
2 7 4  

65  
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United S tates Underground Gas S torage S tatistics By S tate and I ndividual F ields ( Continued) 

S tate 

Ohio 

Okl ahoma 

Company 

Columbia Gas Transmiss ion 

East Ohio Gas Co . *  

National Gas & O i l  Corp . *  

Arkansas Louis iana Gas Co . 

Cities Service Gas Co . 

Mustang Fuel Corp . *  

National Zinc Co . *  

Natural Gas Pipeline Co . o f  
America 

Medina 
Pavonia 
Wayne 

Weaver 

Field 

Wellington 
Zane 

Chippewa 
Columbiana 
Gabor 
Stark-Summit 

Muskie 
Perry 

North Ada 
Ulan 

Webb 

Butter Creek 

Sayre 

Countz 

Medina 
Ashland , Richland 
Holmes , Ashland , 

Wayne 
Knox , Richland , 

Ashland 
Lorain , Medina 
Muskingum 

Wayne 
Columbiana 
Wayne 
S tark , Summit 

Muskingum 
Perry 

Ponto toc 
Pittsburg 

Grant 

Muskogee 

Osage 

Beckham 

Maximum 
Design 

To tal To tal Daily 

Gas  in Working Del iver-
Placet Volumes§ ability 

1 2 , 500 5 , 129 59 . 4  
4 9 , 500 20 , 205 4 64 . 7  
1 8 , 000 8 , 603 7 4 . 1  

5 0 , 200 1 8 , 568 2 9 6 . 1  

2 3 , 300 6 , 9 59 1 7 2 . 9  
1 4 5  7 9  5 

1 1 , 62 2  6 , 3 50 547 
3 , 363  1 , 360 35  
3 , 801 1 , 6 50 107 

1 4 0 , 3 9 7  6 1 , 000 2 , 159 

1 , 300 6 50 3 
2 , 600 1 , 300 1 9  

1 2 , 500 4 , 000 200 
7 , 926  1 , 1 88 20 

3 5 , 993 1 6 , 9 94 200 

563 1 9 1  7 

447  2 6 7  5 

7 3 , 000 4 0 , 000 400 
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United S tates Underground Gas S torage S ta t i s t i c s  By S tate and Individual F ields ( Continued)  

S tate 

Oklahoma 

Pennsylvania 

Company 

Oklahoma Natural Gas Co . 

Phillips Petroleum Co . 
Transok Pipeline Co . 

Columbia Gas of Pennsylvania* 

Columbia Gas Transmiss ion Co . 

Consol idated Gas Supply Corp . 

Consol idated Gas Supply Corp . ,  
Tennes see Gas Pipel ine , and 
Nat ional Fuel Gas Supply Corp . 

F ield 

Depew 
Edmond 
Haskell 
Osag e  
Sayre ( shared with 

NGPL) 

Enfisco 
Gl'easy Creek 

Blackhawk 

Cross Creek 
Donegal 
Heard 
Ho lbrook 
Iowa 
Irwin 
Maj or sville 

Munderf . 
Artemas A & B 

Greenl ick 
Sabinsville 
Sharon 
South Bend 
Tioga 

Ell isburg 

County 

Creek 
Logan , King fisher 
Muskogee 
Osag e  
Beckham 

Osage 
Hughes 

Beaver 

Washing ton 
Washing ton 
Greene , Washing ton 
Greene 
Je f fer son 
We s tmoreland 
Greene , Washing ton , 

Marshall ,  w .  Va . 
Jef ferson 
Bedford 

Po tter , Cl inton 
Tioga 
Po t ter 
Ind iana 
Tioga 

Po tter 

Maximum 
Design 

Total Tot al Daily 
Gas in Working Deliver-
P lacet Volumes§ ability 

6 5 , 900 1 7 , 300 500 
40 , 500 8 , 300 350 
1 2 , 800 2 , 800 4 0  

3 , 200 1 , 300 60 
1 3 , 000 3 , 000 20  

1 , 07 2  3 3 4  1 1  
1 9 , 4 53 1 6 , 81 8  83  

2 , 500 1 , 550 8 

( Being depleted) 
9 , 900 5 , 281 1 4 8  
9 , 800 3 , 1 52 1 0  
1 , 540 6 1 8  4 

353  119  3 
7 7  24 1 

2 8 , 506 9 , 730 103 

60 53 1 
1 6 , 004 6 , 7 9 0  8 4  

54 , 060 27 , 030 600 
3 5 , 61 8  1 7 , 697 418 

3 , 21 3  1 , 083 6 
1 7 , 340 5 , 810  1 7 3  
1 5 , 500 9 , 500 304 

9 8 , 430 52 , 530 1 , 04 6 . 



United S tates Underground Gas S torage S tatistics By S tate and I ndividual F ields ( Continued) 

Maximum 
Design 

Total To tal Daily 
Gas  in Working Del iver-

S tate Company F ield C ounty P lacet V olumes§ ability ---

Pennsylvania Consolidated Gas Supply Corp . and Harri son Po tter 3 3 , 456 2 0 , 07 4  2 5 5  
Tennessee Gas Pipeline 

Conso lidated Gas Supply Corp . ,  Leidy & Tamarack Cl inton & Po tter 1 1 3 '  223 61 , 200 1 , 224 
Texas Eastern Transmiss ion Pool 
Corp . ,  & Transco Gas Pipeline 

Consolidated Gas Supply Corp . Oakford Wes tmoreland 1 23 , 1 7 6  7 1 , 402 7 7 5  
� & Texas Eastern Transmiss ion I 
f-' 
*"' Vic tor Gas Co . *  Tra f ford Wes tmoreland 320 200 2 

Equitable Gas Co . Bunola All egheny 5 , 944  4 , 302 200 
Finleyville Washington 546 3 9 7  32  
Hunters Cave Greene 2 , 487 1 , 436  22 
Pratt Greene 4 , 2 7 8  2 , 61 1  6 5  
Swarts Greene 867 547 s o  
Swarts West  Greene 702 1 4 7  7 0  

Tepe Allegheny 948 691  52 

Kane Gas Light & Heat Co . *  Meade Run McKean 222 162 2 

North Penn Gas Co . Meaker Tioga 5 , 000 3 , 500 s o  
Palmer Tioga 1 5 , 500 9 , 500 1 5 0  

Na tional Fuel Gas Supply Corp . Corry Erie 1 , 250 200 so 
Deerl ick Warren 1 30 110 1 
Durhing Forest 395 140 7 
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United S tates Underground Gas S torage S ta t i s t ic s  By S tate and I nd ividual F ields ( Continued )  

S tate 

Pennsylvania 

Company 

Nat ional Fuel Gas Supply Cor p .  
( cont ' d) 

Peoples Natural Gas Co . *  

T .  W .  Phillips Gas & O i l  Co . 

Saxonburg Heat & Light Co .* 

F ield County 

East Branch " A  & B" Warren , McKean 

Owls Nes t  Elk 
Summit Erie 
Swede Hill McKean 
Keel or McKean 

Co lvin Washing ton 
Gamble -Hayden Allegheny 
Mt . Royal All egheny 
Murrysville All egheny 
Pat ton Wes tmoreland 
Trui tt sburg Clarion 
Webs ter Wes tmoreland 
Rager Mountain Cambria 

Ala bran Ind iana 
Clark Indiana 
Fair -Helm Arms trong 
Hughes But l er 
Kinter Indiana 
P')rtman Butler 
Sprankle Jef fer son 

Keasey Butler 
Neubert Butler 
Saxonburg Butler 

To tal Total 
Gas in Working 
Placet V olumes§ 

1 3 , 930 7 , 850 

2 , 7 6 0  900 
4 , 200 2 , 000 
1 , 100 300 
2 , 850 1 , 330 

2 , 3 93 5 1 0  
2 , 84 9  1 , 1 22 

648 230 
3 , 245 1 , 530 

1 6 1  7 6  
3 , 690 2 , 1 4 2  
1 , 1 7 1  551  

2 1 , 3 93 1 0 , 200 

( No data availabl e )  
.. 

( No data availabl e)  
7 5 

30 20  

Maximum 
Design 

Daily 
Deliver-
abili ty 

6 0  

1 2  
7 5  
1 5  
6 0  

8 7  
36 
1 8  

1 1 2  
1 0  

102 
2 6  

102 
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Uni ted S tates Underground Gas S torage S tatistics  By S tate and Individual F ields ( Continued)  

S tate 

Pennsylvania 

Texas 

C ompany 

Nat ional Fuel Gas Supply Corp . 

Na tional Fuel Gas Supply 
and Tennes see Gas Pipel ine 

National Fuel Gas Supply , 
North Penn Ga s Co . ,  & 
Transco Gas Pipel ine Corp . 

Brady , Texas Munic ipal Gas Corp . 

Coas tal States Gas Produc ing Co . 

Houston Pipeline Co . *  

Lone Star Gas Co . 

F ield 

Belmouth 
Boone Mountain 
Galbraith 
Henderson 
Markle 
Queen 
St . Mary' s 
Wellendorf 

Hebron 

Whar ton 

Janellen 

Yoast 
South Burnel l  

Bammel 

Ambassador 
Chapman 
Hill 
Lake Dallas 
Leeray 

County 

Elk 
Elk,  Clearfield 
Jefferson 
Mercer , Venango 
Jefferson 
Forest , Warren 
Elk 
McKean 

Po tter 

Po tter 

Brown 

Bas trop 
Bee ,  Karnes 

Harris 

Clay 
Comanche 
Eastland 
Denton 
Stephens 

To tal 
Gas in 
P lacet 

1 , 360 
2 , 1 1 9  
1 , 928  
4 , 7 58 

260 
935 
486 

1 , 093 

26 , 993 

2 9, 932 

7 , 210 

500 
2 , 500 

9 7 , 1 92 

2 , 098 
407 

1 0 , 806 
4 , 57 5  
7 , 360  

To tal 
Working 
V olumes§ 

9 60 
990 
950 

2 , 050 
1 10 
3 1 0  
255  
4 7 0  

7 , 556 

8 , 235 

1 , 9 95  

2 50 
1 , 250 

4 5 , 022 

1 , 47 1  
305 

8 , 568 
3 , 1 3 2  
5 , 1 97 

Maximum 
Design 

Daily 
Del iver­
ability 

7 
1 2  
2 0  
25  
1 5  

3 
5 

1 5  

180 

300 

6 

1 0  
25  

600 

40 
2 

9 5  
7 0  
2 0  
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United S tates Underground Gas S torage S tatistics  By S tate and Individual F ields ( Cont inued) 

S tate 

Texas 

Utah 

Washington 

West Virg inia 

C ompany 

Lone Star Gas Co . ( cont ' d . )  

Natural Gas Pipeline Co . of  
America 

Phil lips Petroleum Co . 

Pioneer Natural Gas Co . 

Southwes tern Gas Pipeline , Inc . *  

Mountain Fuel Supply Corp . 

Washing ton Water Power Co . ,  
Washing ton Na tural Gas Co . ,  
& Northwe s t  Pipeline Corp . 

Cabot Corp . ,  Gas Ut ility Div . 

F ield 

New York City 
Pecan Stat ion 
Po t t sville South 
Tri-C i t ies ( Bacon) 
Tr i -Cities 

( Rodessa) 
View 

North Lansing 

Rudy 
Clemens Dome 

w .  Panhandle 

Lone Camp 
Millsap 

Chalk Creek 
Coalville 
Clay Basin 

Jackson Prairie 
Zone 2 
Zone 9 

Hei zer X -1 
Ral eigh 

County 

Clay 
Tom Green 
Hamil ton 
Henderson 
Hender son 

Taylor 

Harri son 

Hutchison 
Brazoria 

Pot ter 

Palo Pinto 
Parker 

Summit 
Summit 
Daggett 

Lewis 
Lewi s 

Putnam 
Raleigh 

To tal 
Gas in 
P lacet 

7 , 459 
2 ,  984 
8 , 702 

2 8 , 246 
1 0 , 71 6  

4 ,  7 7 4  

1 3 2 , 500 

86 
600 

1 , 000 

746  
358 

2 , 089 
2 , 1 29  

20 , 1 69 

1 9 , 300 
2 5 , 658  

3 , 600 
1 , 490 

To tal 
Working 
V olumes§ 

5 , 3 95 
2 , 089  
4 , 1 52 
1 , 085  
7 , 981 

3 , 232 

5 7 , 500 

2 7  
400 

1 , 000 

3 92 
1 1 8  

1 , 57 9  
1 , 223  

1 2 , 7 5 3  

Maximum 
Design 

Daily 
Deliver­
abili ty 

100 
38 
21 

( 3 2 5  
bo th 

( zone s )  
2 0  

7 4 0  

5 9  
5 0  

6 

2 0  
1 4  

s o  
30 
30 

7 , 600 240 
10 , 458 300 

( Under develo pment )  

2 , 1 00 
890 

80 
8 



United S tates Underground Gas S torage S tatistics By S tate and I ndividual F ields ( Cont inued) 

Maximum 
Design 

To tal Total Daily 
Gas in Working Del iver-

S tate C ompany F ield County Placet V olumes§ ability --- ---

West Virg inia Columbia Gas Transmiss ion Brown' s Creek Kanowha , Putnam 4 , 367 1 , 1 96 1 5  
( X  -1 5 )  
Cleveland (X -56 ) Randolph , Upshur , 8 , 170  2 , 324 1 5  

Webs ter 
Coco (X-52 ) 
A Kanawha 45 , 000 14 , 742 262 
B Kanawha 9 , 600 3 , 622  1 20 
c Kanawha 1 7 , 270 8 ,  770 150 

"'j Derrick' s Creek Kanawha 6 , 300 2 , 31 9  3 3  
I (X-6 ) 

f--' Glady (X-7 7 )  Randolph ,  Pocahontas 3 0 , 000 1 2 , 02 9  2 1 3  00 
Grapevine A ( X -8 ) Kanawha 1 , 185 405 2 
Grapevine B (X-53 ) Kanawha 78 60 5 
Hunt (X-5 4 ) Kanawha 6 , 280 1 , 859 23  
Lake (X-4 )  Putnam 2 , 958  948 12 
L-mham (X -2 ) Kanawha , Putnam 4 , 800 2 , 050 43 
Poca (X-4 9 )  Kanawha , Putnam 810 367  4 
Ripley ( X  -59 ) Jackson 23 , 7 50 7 , 367  1 4 6  
Rockport (X-58) Jackson,  Wirt , Wood 8 , 060 2 , 932 1 1 4  
S i ssonville (X-7 ) Kanawha 1 , 24 8  307 7 
Terra Alta (X-7 6 )  Pres ton 4 0 , 1 63 1 1 , 97 5  223 
Terra A1 ta "S"  Pres ton 1 6 , 700 6 , 24 1  6 9  
(X- 7 6 S )  
Vic tory A & B Marshall , We tzel 3 1 , 050 1 4 , 583 2 2 8  

Consol id ated G a s  Supply Corp . Bridgeport Harrison 8 , 160  4 , 12 1  8 2  
Fink-Kennedy Lewis , Dodr idge , 1 5 8 , 950 8 3 , 590 945 

Harrison 
Lo st Creek Lewis , Harri son ( Under Development )  
Newbern-Racket Gilmer , Ritchie 7 , 44 6  3 ,  5 7 0  51  
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United S tates Undergro Jnd Gas S torage S tatistics  By S tate and Individual F ields ( Continued) 

S tate Company 

West  Virginia Equit able Gas Co . 

Hampshire Gas Co . 

Wyoming Montana-Dakota U t il i t ies Co . 

Mountain Fuel Supply Co . 

No rthern Gas Co . 

* Intrastate 
t Working and base gas . 
§ Available for sys tem supply . 
� Nat ive gas not included . 

F ield C ounty 

Comet Taylor 
Drain Gilmer 
Hayes Marion 
Loganspo r t  Marion 
Maple Lake Taylor 
Mobley We tzel 
Rhodes Lewis 
Shir ley Tyl er 
Skin Creek Lewis 

Augus t -Lit tle Capon Hampshire 

Billy Creek Johnson 
Elk Basin Park 

Le Roy Uinta 

Oil Spring s  Carbon 
Mahoney Dome Carbon 
Bunker Hil l  Carbon 
Kirk Ranch Fremont 

Maximum 
Des ig n  

Total· Total Daily 
Gas in Working Del iver-
P lacet V olumes§ ability 

3 , 526  2 , 1 54 8 0  
2 5 1  106 1 
1 74 1 06 7 

1 , 950 1 , 025  7 5  
1 , 1 54 4 8 1  18 
4 , 202 2 , 57 8  101  
5 , 224 3 , 082 1 0 1  
1 , 987 248 100 
1 , 234 812 28 

1 3 , 989 4 , 596 5 0  

2 , 993 2 , 409 1 5  
2 6 , 856  20 , 505 70 

6 , 454 3 , 3 1 5  1 5 0  

1 3 , 052 7 , 052 24 
( Under Development )  

1 , 04 9  4 9 6  3 



APPEND I X  G 

I NTERCONNECT I ONS 

Table o f  Con t e n t s  

Company 

A l abama-Tenne s s e e  Na t ural  Ga s Compa ny • • . . • • . • • • • . •  

Algonq u i n  Gas Transm i s s ion Company • . . • . • . • • • . • . • • • 

Arkans a s  Oklahoma Gas Corpora t ion . . . . • . • • • . • . • • • • .  

Channel Indu s tr i e s  G a s  Company . . • • • . • • . . • • • . • • • • . •  

C i t i e s  S e r v i c e  Ga s Compa ny . . . . . . . . . • • • . . . . . . • . . . . •  

Colorado I n te r s tate Gas Compa ny • • • • • . • • • • • • • . • • . . .  

Co l umb i a  G a s  Transmi s s ion Corporat i o n  . . . • • • • • . • . • •  

Columb i a  Gul f Transm i s s i on Company . . • • • . . . . • • • . • • • 

Consol i d a ted Ga s Supply Corpora t ion . • • . • . • . . • • • . • •  
h .  1 E a s t  0 10 Gas  Company . . • . • • • • • • • • • . • • • • • • • • • • . • • •  

Eas t Tenne s s e e  Na t ural  Ga s Compa ny • • . • • . . • • . . • • . . • 

E l  Paso Na tural Ga s Company . . • . • . . • . . • • • • • • • • • . . . .  

Equ i table Gas  C ompa ny . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
F l or i d a  Gas  Transm i s s ion Company . • • . . • . . . • • • • • • • • .  

Gre a t  Lake s  Ga s Tran smi s s i o n  C ompa ny . . . • • . . . . • . • . • 

H t P .  L '  C 1 ous on 1 pe 1ne  ompany • . • . . . . . . • • • • • . • • . . . . • . .  

I n tra Tex Ga s Company . . . . . . . . . . • . • • . . . . • . • • . . . • • . • •  

Kent ucky We s t  Vi rg i n i a  Gas  Company • . • • • • • • • • • • . . . .  

Lon e  S tar Gas  Compa ny • • • . . • • . . • . . . . . . . • • . . . • . • • • • •  

M i ch igan Ga s S torage Company • • • . • • • • • . . • • • • • • • • • • .  

M i ch igan Wi scons i n  P ipe L i ne Compa ny • • • • • . . • • . . • • •  

M idwe s tern Gas  Transm i s s ion Company • • • • • • . • . • . . • • .  

M i s s i s s i pp i R i ve r  Transmi s s io n  Corpo r a t i o n  • • • • • • • •  

Mon t ana- Dako t a  U t i l i t ie s  Company . . . • • • • . • . . • • • • . • .  

Mounta i n  Fuel Re sourc e s , I ncorpor a t e d  • • • • • • . . . • . . .  

Moun ta i n  F u e l  S upply Company • • • • • • . • . • • • • • • • • • • • . •  

Na t ural Gas P i pe l i n e  C ompa ny o f  Ame r i c a  • . • • . . . . . . •  

Nor thern Natural Gas Company . • . . • . . • . • . . • . • • • . . • . •  

Nor thwe s t  P i pe l i n e  Corpora t ion . • • . . • • . . • . . . • . • . • . •  

Oas i s  P i pe l i n e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Okl ahoma Na tural Gas  C ompany • . • • . • • • • • • • • • • . . . . . . •  

P ac i f i c  Gas a nd E l e c t r i c  Companyl • . • . • • . • • • • • • • . . •  

Pac i f i c Ga s Transmi s s ion Compa ny . . . . • . . • . • . . . . . . . •  

P ac i f i c  L igh t i ng Serv i c e Company • . • . • • • . • • . . . . . • . .  

Panh and l e  E a s te rn P i pe L i n e  C ompa ny . . • • • . • • . • • • • . •  

P ionee r Natural G a s  Company . . • • . . . . . • • • . . • • • . • • . • • 

South Geo rg i a  Na t ural Ga s Compa ny . • • • • • • • . . . . . . • • •  
Sou the r n  Na tural Gas  Company • • . . . • • • . . • • • . . . • • • • . •  

Southern Un ion Gathe r i ng Compa nyl • • • • • • • • • • • • . . . • •  

Tennessee  Ga s P i pe l i n e  Company • . . . • • • • • • • . . . . . . • • •  

Te x a s  E a s te r n  Transmi s s ion Corporat i o n  . . • • • . . . . . . •  
Texas Ga s Transm i s s ion Corporat ion . . . • • • • • . . . • . • • •  

Tran scon t i ne n tal Gas P ipe L i n e  Corpo r a t i o n  . • • . . . • •  

Transwe s te r n  P i pe l i ne Company . • . • . • . • • • . . . . . • . . • . .  

l i n tr a s t a te p i pe l i ne s . 

G-1 

G-3 
G-3 
G - 3  
G-4 
G-4 
G - 5  
G- 6 
G - 8  
G- 9 
G - 1 0 
G-1 1  
G-1 1 
G-1 1 
G- 1 2  
G-1 3 
G-1 3 
G-1 4 
G-1 5 
G-1 5 
G- 1 5  
G-1 5  
G- 1 7  
G - 1 7  
G-1 8  
G- 1 8  
G-1 8 
G- 1 9  
G- 2 1  
G- 2 1  
G- 2 2  
G-2 2  
G - 2 2 
G- 2 2  
G-2 3 
G-2 3 
G - 2 4  
G-2 5 
G- 2 5  
G-2 6  
G- 2 6  
G- 2 8  
G - 3 0 
G-3 1 
G- 3 3  



Company 

Tr unkl ine G a s  Company • • . • • . . . . . . . . . . • . . . . • . . . • • • • •  

Un i ted Ga s P i pe L i n e  Company . . • • . . • • . • • . • • • • • • • • • •  

Un ited Te x a s  Tr an sm i s s ion Company • • • • • • • • • • • • • • • • •  

Va l l e y  P i pe L in e s , Inc . • • • • • • • • • • • • • . • • . • • • • • • • • • •  

We s te r n  Ga s I n te r s t a te Company • • • • • • • • • • • • • • • • • • • •  

G - 2  

G- 3 3  
G-3 4 
G- 3 6  
G - 3 7 
G- 3 7  



Gas P ip e l ine I n t e rc onne c t ions 
( Mill ion Cubic Feet Per Day) 

Company : ALABAMA -TENNE S SEE NATURAL GAS COMPANY 

Receives Gas F rom 

TENNE S SEE GAS 
TENNE S SEE GAS 

D e l ivers Gas To 

TENNE S SEE GAS 
TENNE S SEE GAS 

C ounty 

Alcorn 
Co lbert 

Al corn 
Colbert 

Company : ALGONQUIN GAS TRANSMI S S ION COMPANY 

Receives Gas From C ounty -- ---

COLUMB IA GAS Rockland 
TENNE S SEE GAS Berg en 
TENNE S SEE GAS Har t ford 
TENNE S SEE GAS Wo rche s ter 

Delivers Gas T o  -- --

COLUMBIA GAS Rockl and 
TENNE S SEE GAS Be rgen 
TENNE S SEE GAS Har t ford 
TENNE S SEE GAS Middl e s ex 
TENNE S SEE GAS Worche s t er 

Company : ARKANSAS OKLAHOMA GAS CORPORATION 

Rec eive s Gas F rom 

ARKANSAS LOUIS IANA 
ARKANSAS WESTERN GAS 

Delivers Gas To 

ARKANSAS LOUIS IANA 
ARKANSAS WESTERN GAS 

C ounty 

Sebas t ian 
Franklin 

Seba s t ian 
Frankl in 

G- 3 

S t a t e  

MS 
MS 

MS 
MS 

S ta t e  

NY 
NJ 
CN 
MA 

NY 
NJ 
CN 
MA 
MA 

S ta t e  

AR 
AR 

AR 
AR 

Maximum V o lume C apabilit) 
( MMCFD ) 

* 

Maximum V o lume Capabilit) 
( MMCFD ) 

* 

Maximum V o lume C apabil i ty 
( MMCFD ) 

* 



Gas P ip e l ine I n t erconne c t ions ( Cont inue d )  

Company : CHANNEL INDUSTRIE S GAS COMPANY 

Receive s Gas F rom 

AMOCO 
C IT IE S  SERVICE 
EXXON 
MOBIL 
MOB IL 
TENNECO 
TENNECO 
TEXACO 
TEXACO 

Delivers Gas T o  

AMOCO GAS 
CELANE SE CHEMICAL 
CELANESE CHEMICAL 
CELANESE CHEMICAL 
OWENS -ILL INOIS 
PETRO TEX CHEMICAL 
PHILLIPS 
ROHM & HAAS TEXAS 
TENNECO CHEMICAL 
TENNECO OIL 
U . S .  STEEL 
UNION CARBIDE 

C ounty 

Brazoria 
Nuec e s  
Klereal 
J im Wells 
J im We l l s  
Arkans a s  
Arkansas 
J im Wells 
Ma tagorda 

Har r i s  
Harris 
Mat agorda 
Nue c e s  
Orang e 
Ha rris 
Ma tagorda 
Har r i s  
Har r i s  
Har r i s  
Harris 
Calhoun 

Company : CITIE S SERV I CE GAS COMPANY 

Receives Gas From 

ARKANSAS LOUIS IANA 
DELHI 
KANSAS NEBRASKA 
MICHIGAN WISCONS IN 
NATURAL GAS PIPEL INE 
NATURAL GAS PIPELINE 
NATURAL GAS PIPELINE 
NORTHERN NATURAL 
NORTHERN NATURAL 
OKLAHOMA NATURAL 
OKLAHOMA NATURAL 
OKLAHOMA NATURAL 
OKLAHOMA NATURAL 
OKLAHOMA NATURAL 
PANHANDLE EASTERN 

County 

McDonald 
Ma j or 
Reno 
Brown 
Car son 
Car t e r  
Lincoln 
Grant 
E l ls wo r th 
Texas 
Oklahoma 
Woodward 
Grady 
E l l i s  
John son 

G- 4 

S ta t e  

TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 

TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 

S ta t e  

MO 
OK 
KS 
KS 
TX 
OK 
KS 
KS 
KS 
OK 
OK 
OK 
OK 
OK 
MO 

Maximum V o lume Capab i l i ty 
( MMCFD ) 

9 5  
6 5  
3 6  
7 0  
8 0  
6 0  
5 5  
so 
30 

69 
130 

4 5  
so 
35 
7 0  
so 
29 
8 5  
1 0  
6 5  
s o  

Maximum V o lume Capability 
( MMCFD ) 

1 3 5  
3 0  
6 0  
2 0  
2 0  
6 0  
2 4  
2 0  
3 0  
2 0  
2 0  
4 0  
3 0  
4 0  
30 



Gas P i pe line Interconne c t ions ( Cont inue d )  

Company : C IT IE S SERVICE GAS COMPANY ( Cont inue d )  

Receives Gas F rom 

PANHANDLE EASTERN 
TRANSWE STERN 
TRANSWESTERN 
TRANSWE STERN 

Delivers Gas T o  

ARKANSAS LOU IS IANA 
ARKANSAS LOUIS IANA 
KANSAS NEBRASKA 
NATURAL GAS PIPELINE 
NATURAL GAS PIPELINE 
NATURAL GAS PIPELINE 
NATURAL GAS PIPELINE 
NORTHERN NATURAL 
NORTHERN NATURAL 
PANHANDLE EASTERN 
PANHANDLE EASTERN 

C ounty 

Beaver 
Hamphill 
Harper 
Beaver 

Reno 
S edgwi ck 
Grant 
Ford 
Beaver 
Ca rson 
Gray 
Ha ske l l  
Woodward 
Frankl in 
Grant 

Company : COLORADO INTERSTATE GAS COMPANY 

Receives Gas From 

MCCULLOCH INTERSTATE 
NORTHWEST PIPELINE 
PANHANDLE EASTERN 

D el ivers Gas To 

C IT IE S  SERVICE GAS 
KANSAS NEBRASKA 
KANSAS NEBRASKA 
MICHIGAN WISCONS IN 
MOUNTAIN FUEL SUPPLY 
NATURAL GAS PIPELINE 
NATURAL GAS PIPELINE 
NATURAL GAS PIPELINE 
NORTHERN GAS 
NORTHERN NATURAL 
PANHANDLE EASTERN 
PANHANDLE EASTERN 
PANHANDLE EASTERN 
WESTERN SLOPE 
WESTERN SLOPE 
WESTERN SLOPE 
WE STERN SLOPE 

C ounty 

Converse 
Swe e twater 
Adams 

T exas 
Weld 
F inney 
Beaver 
Sweetwa t er 
Beaver 
Hutchinson 
Texas 
Albany 
Moore 
Kearney 
Beaver 
Mor t on 
We ld 
Weld 
We ld 
Adams 

G- 5 

S ta t e  

OK 
TX 
OK 
OK 

KS 
KS 
KS 
KS 
OK 
TX 
TX 
KS 
OK 
KS 
KS 

S ta t e  

WY 
WY 
co 

OK 
co 
KS 
OK 
WY 
OK 
TX 
OK 
WY 
TX 
KS 
OK 
KS 
co 
co 
co 
co 

Maximum V o lume C apabi lity 
( MMCFD ) 

40 
200 

57 
9 3  

2 0  
2 0  
6 0  
4 0  
so 
3 0  
so 
3 0  
3 0  
4 0  
2 0  

Maximum Volume C apability 
( MMCFD ) 

5 
1 6 5  
1 5 0  

4 5  
3 2  
6 
5 4  
56 
6 5  

1 6 0  
1 1 3  

1 
4 2  
7 5  
30 
4 3  

5 
33 
69 

1 5 4  



Gas P ip e l ine I n t er conne c tions ( Co n t inue d )  

Company : COLUMBIA GAS TRANSMIS S ION CORPORAT ION 

Receives Gas From C ounty -- ---

ALGONQUIN Ro ckl and 
COLUMBIA GULF TRANS . Boyd 
COLUMBIA GULF TRANS . Mad i s on 
COLUMB IA GULF TRANS . Mad i son 
COLUMBIA GULF TRANS . Meni f e e  
COLUMBIA GULF TRANS . Powell 
COLUMBIA LNG Loudoun 
CONSOLIDATED GAS Chemong 
GAS TRANSPORT Was hing ton 
HAMPSHIRE GAS Hamp shire 
INLAND GAS Boyd 
KENTUCKY -WE ST VA Mar t in 

KENTUCKY -WES T  VA Pike 
KENTUCKY -WE ST VA Pike 
NATIONAL FUEL McKean 
NATIONAL FUEL Cameron 
PANHANDLE Luc a s  
PANHANDLE Darke 
PANHANDLE Paul ding 
TENNESSEE GAS Mad i son 
TENNE S SEE GAS Montgomery 
TENNE S SEE GAS Boyd 
TENNE S SEE GAS Greenup 
TENNE S SEE GAS Wayne 
TENNE S SEE GAS Wayne 
TENNE S SEE GAS Kanawha 
TENNE S SEE GAS Kanawha 
TENNE S SEE GAS Kanawha 
TENNE S SEE GAS Guernsey 
TENNE SSEE GAS Co lumbiana 
TENNE S SEE GAS Co lumbiana 
TENNE S SEE GAS Lawrence 
TENNE S SEE GAS Beaver 
TENNE S SEE GAS Beaver 
TENNE S SEE GAS Al l egheny 
TENNE S SEE GAS Elk 
TENNE S SEE GAS P i ke 
TENNE S SEE GAS Jackson 
TEXAS EASTERN But l e r  
TEXAS EASTERN But l er 
TEXAS EASTERN Warren 
TEXAS EASTERN Warren 
TEXAS EASTERN Warren 
TEXAS EASTERN Clinton 
TEXAS EASTERN Faye t t e  
TEXAS EASTERN Faye t t e  
TEXAS EASTERN Fa irfield 
TEXAS EASTERN Greene 

G-6 

S ta t e  

NY 
KY 
KY 
KY 
KY 
KY 
VA 
NY 
OH 
wv 
KY 
KY 
KY 
KY 
PA 
PA 
OH 
OH 
OH 
KY 
KY 
KY 
KY 
wv 
wv 
wv 
wv 
wv 
OH 
OH 
OH 
PA 
PA 
PA 
PA 
PA 
PA 
OH 
OH 
OH 
OH 
OH 
OH 
OH 
OH 
OH 
OH 
PA 

Maximum V o lume Capab i l i t y  
( MMCFD ) 

* 



Gas P ipel ine Interconne c t ions ( Cont inue d )  

Company : COLUMBIA GAS TRANSMI S S ION CORPORAT ION ( Cont inue d )  

Receive s Gas From 

TEXAS EASTERN 
TEXAS EASTERN 
TEXAS EASTERN 
TEXAS EASTERN 
TEXAS EASTERN 
TEXAS EASTERN 
TEXAS EASTERN 
TEXAS EASTERN 
TEXAS EASTERN 
TEXAS EASTERN 
TEXAS EASTERN 
TEXAS EASTERN 
TEXAS EASTERN 
TEXAS EASTERN 
TEXAS EASTERN 
TEXAS EASTERN 
TEXAS EASTERN 
TEXAS EASTERN 
TEXAS EASTERN 
TEXAS GAS 
TEXAS GAS 
TEXAS GAS 
TRANS CONTINENTAL 
TRANSCONTINENTAL 
TRANS CONTINENTAL 
TRANSCONTINENTAL 
TRANSCONTINENTAL 
TRANSCONTINENTAL 
TRANSCONTINENTAL 
TRANSCONTINENTAL 
TRANS CONTINENTAL 
TRANSCONTINENTAL 

D e l iver s  G a s  T o  

ALGONQUIN 
BLUEF IELD GAS 
CONSOLIDATED GAS 
CONSOLIDATED GAS 
EQUITABLE GAS 
EQUITABLE GAS 
GAS TRANS PORT 
HAMPSHIRE GAS 
INLAND GAS 
INLAND GAS 
NAT IONAL FUEL 
NAT IONAL FUEL 

C ounty 

Greene 
Greene 
Faye t t e  
Wes tmo reland 
Somer s e t  
Lancas t er 
Lanc a s t e r  
Lancas t er 
Che s t er 
Dauphin 
Le banon 
Berks 
Be rks 
Berks 
Centre 
Bucks 
Yo rk 
Bucks 
Marshall 
Hamil ton 
Warren 
Bu tler 
Montgomery 
Fairfax 
Che s t er 
Lycoming 
Lycoming 
Clinton 
Warren 
Balt imo re 
Ba l t imore 
Northhamp ton 

Rockland 
Me rcer 
Chemong 
Wi r t  
Wet z el 
Greene 
Wood 
Hampshire 
Boyd 
Pike 
Cameron 
Beaver 

G- 7 

S ta t e  

PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
wv 
OH 
OH 
OH 
MD 
VA 
PA 
PA 
PA 
PA 
NJ 
MD 
MD 
PA 

NY 
wv 
NY 
wv 
wv 
PA 
wv 
wv 
KY 
KY 
PA 
PA 

Maximum V o lume C apabilit) 
( MMCFD ) 

* 



Gas P ipe line Int erconne c t ions ( Cont inue d )  

Company : COLUMBIA GAS TRANSMI S S ION CORPORATION ( Cont inued) 

Delivers Gas T o  

NAT IONAL FUEL 
SHENANDOAH GAS 
SHENANDOAH GAS 
SHENANDOAH GAS 
SHENANDOAH GAS 
TEXAS EASTERN 
TEXAS EASTERN 
TEXAS EASTERN 
TEXAS EASTERN 
TEXAS EASTERN 
TRANS CONTINENTAL 
TRANS CONTINENTAL 
TRANSCONTINENTAL 
UNION LIGHT , H&P 
UNION LIGHT , H&P 
UNION LIGHT , H&P 
UNION LIGHT , H&P 
WASHINGTON GAS 
WASHINGTON GAS 
WASHINGTON GAS 
WASHINGTON GAS 
WASHINGTON GAS 
WASHINGTON GAS 

C ounty 

Warren 
Wa rren 
Warren 
Shenandoah 
Shenandoah 
Greene 
Fairfield 
Bucks 
Montgomery 
C lark 
Ba l t imore 
Bal t imore 
No r thhamp ton 
Campbell 
Campb e l l  
Ken ton 
Kenton 
Prince Wil l i am 
Fai rfax 
Fai r f ax 
Loudoun 
Loudoun 
Montgomery 

Company : COLUMBIA GULF TRANSMI S S ION COMPANY 

Receives Gas F rom C ounty -- ---

CONSOLIDATE D GAS Eug ene I s . 
CONSOLIDATED GAS Eugene I s . 
GULF Eug ene I s . 
MICHIGAN WIS CONSIN S t . Mary 
MICHIGAN WIS CONS IN S t . Ma ry 
NATURAL GAS PIPELINE Vermill ion 
NATURAL GAS PI PE LINE Cameron 
NATURAL GAS PIPELINE Eugene I s . 
NATURAL GAS PIPELINE Eug ene I s . 
NORTHERN NATURAL GAS Eugene I s . 
NORTHERN NATURAL GAS Cameron 
NORTHERN NATURAL GAS Eugene I s . 
SEA ROBIN PIPELINE Vermill ion 
TENNE S SEE GAS Rowan 
TENNE S SEE GAS Las a l l e  
TENNE SSEE GAS Cameron 
TEXAS EASTERN Ad air 
TEXAS EASTERN Cameron 

LA 
LA 
LA 

LA 
LA 
LA 

LA 

G-8 

S ta t e  

PA 
VA 
VA 
VA 
VA 
PA 
OR 
PA 
KY 
KY 
MD 
MD 
PA 
KY 
KY 
KY 
KY 
VA 
VA 
VA 
VA 
VA 
VA 

S ta t e  

( OFF SHORE ) 
( OFFSHORE ) 
( OFF SHORE ) 

LA 
LA 
LA 
LA 

( OFFSHORE ) 
( OFF SHORE ) 
( OFFSHORE ) 

LA 
( OFFSHORE ) 

LA 
KY 
LA 
LA 
KY 
LA 

Maximum V o lume Capab i l i t y  
( MMCFD ) 

* 

Maximum V o lume C apability 
( MMCFD ) 

300 
300 

7 0  
3 0 0  
300 

3 8  
l l O  

1 5  

9 

1 3 0  
1 00 
100 

25 
100 



Gas P i pe line I nterconne c t ions ( Cont inued) 

Company : COLUMBIA GULF TRANSMI S S ION COMPANY ( Continued) 

Receives Gas F r om 

TEXAS GAS TRANSMISS ION 
TEXAS GAS TRANSMISS ION 
TEXAS GAS TRANSMISS ION 
TEXAS GAS TRANSMISS ION 
TEXAS GAS TRANSMISS ION 
TEXAS GAS TRANSMISS ION 
TRANSCONTINENTAL 
TRUNKLINE 
TRUNKL INE 
UNITED GAS PIPELINE 

D e l iver s  G a s  T o  

CONS OLIDATED GAS 
MICHIGAN WISCONSIN 
NATURAL GAS PIPELINE 
NATURAL GAS PIPELINE 
NATURAL GAS PIPELINE 
NATURAL GAS PIPEL INE t 
NORTHERN NATURAL 
NORTHERN NATURAL 
SEA ROBIN PIPEL INE 
SEA ROB IN PIPELINE 
TENNE S SEE GAS 
TENNE SSEE GAS 
TEXAS EASTERN 
TRANS CONTINENTAL 
TRUNKLINEt 

C ounty 

Eug ene I s . 
Ac adia 
Eug ene I s . 
Ac ad ia 
Eug ene I s . 
Wa rren 
Evang el ine 
S t . Mary 
Eug ene I s . 
Rap ides 

Ac ad ia 
Eug ene I s . 
Ve rmill ion 
Eug ene I s . 
Cameron 
Cameron 
Ac ad ia 
Ac adia 
Ve rmillion 
Vermill ion 
Cameron 
Eug ene I s . 
Cameron 
Vermill ion 
Cameron 

Company : CONSOLIDATED GAS SUPPLY CORPORAT ION 

Receives Gas From C ounty -- --

COLUMB IA GAS Wood 
TENNE S SEE GAS Kanawha 
TENNE S SEE GAS Potter 
TENNE S SEE GAS Living s ton 
TENNE S SEE GAS Ontario 
TENNE S SEE GAS Mad ison 
TENNE SSEE GAS Madi son 
TENNE SSEE GAS Albany 
TENNE S SEE GAS Ren s s elaer 
TENNE S SEE GAS Mahoning 
TENNE SSEE GAS Crawford 
TENNE S SEE GAS Tuscarawas 
TENNE S SEE GAS Erie 

G- 9 

S ta t e  

LA ( OFFSHORE ) 
LA 

LA ( OFFSHORE ) 
LA 

LA ( OFF SHORE ) 
OH 
LA 
LA 

LA ( OFF SHORE ) 
LA 

LA 
LA ( OFF SHORE ) 

LA 
LA ( OFFSHORE ) 

LA 
LA 
LA 
LA 

LA ( OFF SHORE ) 
LA ( OFF SHORE ) 

LA 
LA ( OFFSHORE ) 

LA 
LA 
LA 

S ta t e  

wv 
wv 
PA 
NY 
NY 
NY 
NY 
NY 
NY 
OH 
PA 
OH 
NY 

Maximum V o lume C apability 
( MMCFD ) 

300 
130 
500 

40 
300 

100 
4 7 5  
1 3 0  
1 1 0 

200 
130 
300 

565 
4 7 5  

9 
500 

7 50 
2 5  

4 7 5  

Maximum V o lume C apability 
( MMCFD ) 

* 



Gas Pipeline Int erconne c t ions ( Cont inue d )  

Company : CONSOLIDATED GAS SUPPLY CORPORATION ( Con t inued ) 

Receives Gas F rom C ounty S ta t e  -- ---

TEXAS EASTERN Mar shall wv 
TEXAS EASTERN Wes tmor el and PA 
TEXAS EASTERN Clinton PA 
TEXAS EASTERN Monro e OH 
TEXAS EASTERN Noble OH 
TEXAS GAS Warren OH 
TRANSCONTINENTAL Clin ton PA 

Delivers Gas T o  -- --

COLUMBIA GAS Ch emung NY 
NAT IONAL FUEL GAS E r i e  NY 
NATI ONAL FUEL GAS Cameron PA 
NATI ONAL GUEL GAS C l arion PA 
TENNE S SEE GAS Po t t er PA 
TEXAS EASTERN Cl inton PA 
TRANSCONTINENTAL Clin ton PA 

Company : EAST OHIO GAS COMPANY -- -- --

Receives Gas F rom C ounty S ta t e  -- ---

COLUMBIA GAS OF OHIO Cuyahoga OH 
COLUMBIA GAS OF OHIO Lucas OH 

Delivers Gas T o  -- --

COLUMBIA GAS OF OHIO Luc as OH 
COLUMBIA GAS OF OHIO Cuyahoga OH 
COLUMBIA GAS TRANS . Ho lmes OH 
CONSOLIDATED GAS Belmont OH 
CONSOL IDATED GAS Monroe OH 
CONSOLIDATED GAS Carrol OH 
CONSOLIDATED GAS Cuyahoga OH 
CONSOLIDATED GAS Mahoning OH 
CONSOLIDATED GAS Maho ning OH 
CONSOLIDATED GAS Ash t abula OH 
CONSOLIDATED GAS Tu scarawas OH 
PANHANDLE EASTERN Lucas OH 
TEXAS EASTERN Monroe OH 

G- 10 

Maximum V o lume C apabi l i ty 
( MMCFD ) 

* 

Maximum V o lume Capabi l i t y 
( MMCFD) 

* 



Company : EAST TENNE S SEE NATURAL GAS COMPANY 

Rece ive s Gas F rom 

TENNE S SEE GAS 
TENNE S SEE GAS 
TENNE S SEE GAS 
TENNE S SEE GAS 
TENNE SSEE GAS 
TEXAS EASTERN 
TEXAS EASTERN 

Delivers Gas T o  

TENNE S SEE GAS 
TENNE S SEE GAS 
TEXAS EASTERN 
TEXAS EASTERN 

C ounty 

Hickman 
Hi ckman 
Perry M 
Robertson 
Rob e r t son 
Tr ousdale 
Giles 

Hickman 
Hickman 
Trousdale 
Gi l e s  

Company : EL PASO NATURAL GAS COMPANY 

D elivers Gas To 

INTRA TEX 
LO VACA 
LO VACA 
LO VACA 
LO VACA 
TRANSWESTERN 

Company : EQUITABLE GAS COMPANY 

Receives Gas F rom 

CARNEGIE NATURAL 
CARNE GIE NATURAL 
CARNEGIE NATURAL 
CARNE GIE NATURAL 
CARNEGIE NATURAL 
CARNE GIE NATURAL 
COLUMBIA GAS 
COLUMBIA GAS 
CONSOLIDATED GAS 
CONSOLIDATED GAS 
CONS OLIDATED GAS 
CONSOLIDATED GAS 
PEOPLES NATURAL 
PEOPLE S NATURAL 
PEOPLES NATURAL 

C ounty 

Pucke t t  
Ward 
Te rral 
Pecos 
Jackson 
Ward 

C ounty 

Wet zel 
Marion 
Mar ion 
Greene 
Was hing ton 
Al l egheny 
Al l egheny 
Al l egheny 
Dodd r idge 
We t ze l  
Mar ion 
We t z el 
Gre ene 
Al legheny 
Al l egheny 

G- 1 1  

S ta t e  

TN 
TN 
TN 
TN 
TN 
TN 
TN 

TN 
TN 
TN 
TN 

S ta t e  

TX 
TX 
TX 
TX 
TX 
TX 

S t a t e  

wv 
wv 
wv 
PA 
PA 
PA 
PA 
PA 
wv 
wv 
wv 
wv 
PA 
PA 
PA 

Maximum V o lume Capability 
( MMCFD ) 

* 

Maximum V o lume C apability 
( MMCFD ) 

140 
60 

1 30 
30 
40 

190 

Maximum V o lume C apability 
( MMCFD ) 

* 



s P ipeline I n t erconne c t i on s  ( Cont inue d )  

mpany : EQUITABLE GAS COMPANY ( Cont inue d )  

live rs Gas T o  

CARNE GIE NATURAL 
CARNE GIE NATURAL 
CARNE GIE NATURAL 
CARNE GIE NATURAL 
CARNEGIE NATURAL 
CARNE GIE NATURAL 
CARNE GIE NATURAL 
CARNE GIE NATURAL 
CARNE GIE NATURAL 
CARNE GIE NATURAL 
CARNE GIE NATURAL 
CARNE GIE NATURAL 
CARNEGIE NATURAL 
COLUMB IA GAS 
COLUMBIA GAS 
COLUMBIA GAS 
TRANSMISS ION 
COLUMBIA GAS 
TRANSMISS ION 
CONSOLIDATED GAS 
PEOPLES NATURAL 
PEOPLE S NATURAL 
PEOPLES NATURAL 
TENNE S SEE GAS 
TEXAS EASTERN 
TEXAS EASTERN 
TEXAS EASTERN 
TEXAS EASTERN 
TEXAS EASTERN 

C ounty 

Ha rri son 
Lewi s 
Lewi s 
Lewi s 
Gilmer 
Gilmer 
Gi lmer 
Gi lmer 
Gilmer 
Gi lmer 
Gilmer 
Mar ion 
Ri tchie 
Washing ton 
Washing ton 

We t z el 

Gre ene 
Mar ion 
Greene 
Al legheny 
We s tmo r eland 
Al l egheny 
Greene 
Gr eene 
Greene 
Greene 
We s tmoreland 

tpany : FLORIDA GAS TRANSMI S S ION 

:ei ves Gas From 

HOUSTON NATURAL GAS 
MICHIGAN WIS CONS IN 
NATURAL GAS PIPELINE 
SOUTHERN NATURAL GAS 
SOUTHERN NATURAL GAS 
TENNE S SEE GAS 
TEXAS EASTERN 
TEXAS GAS TRANSMIS S ION 
TRANSCONTINENTAL 
TRANS CONTINENTAL 
TRANSCONTINENTAL 
TRUNKLINE 
UNITED GAS PIPEL INE 

C ounty 

Brazoria 
S t . Land ry 
Nueces 
Wa shing ton 
E s c ombia 
St one 
S t . Landry 
Ac ad ia 
Starr 
Jim We l l s  
S t . Hel ena 
Brazoria 
St . Landry 

G- 1 2  

S t ate 

wv 
wv 
wv 
wv 
wv 
wv 
wv 
wv 
wv 
wv 
wv 
wv 
wv 
PA 
PA 

wv 

PA 
wv 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 

S t ate 

TX 
LA 
TX 
LA 
AL 
MS 
LA 
LA 
TX 
TX 
LA 
TX 
LA 

Maximum V o lume C apab i l i t y  
( MMCFD ) 

* 

Maximum V o lume Capabi l i ty 
( MMCFD ) 

100 
85  

7 
240 

20 
170  
120  
120  

10  
15  

312  
85  



Gas P ipeline Interconne c t ions ( Continued) 

Company : FLORIDA GAS TRANSMI S S ION ( Cont inued) 

De livers Gas To C ounty -- --

MICHIGAN WIS CONS IN S t . Landry 
TENNE S SEE GAS S tone 

TEXAS EASTERN TRANS . S t . Landry 
TEXAS GAS TRANSMISS ION Acadia 
TRANS CONTINENTAL Starr 
TRANSCONTINENTAL J im Wells 
TRANSCONTINENTAL Verm i l l ion 
TRANSCONTINENTAL St . Helena 

UNITED GAS PI PE LINE Re fug io 
UNITED GAS PIPELINE S t . Landry 
UNITED GAS PIPELINE Perry 
UNITED GAS PIPELINE E s cambia 

Company : GREAT LAKE S GAS TRANSMI S S ION COMPANY 

Receives Gas F rom 

MICHIGAN WI SCONSIN 
NORTHERN NATURAL§ 
TRANS -CANADA 

Delivers Gas To 

MICHIGAN CONSOLIDATED 
MICHIGAN WISCONS IN 
MICHIGAN WISCONS IN 
MICHIGAN WISCONS IN 
NORTHERN NATURAL 
NORTHERN NATURAL 
NORTHERN NATURAL§ 
PANHANDLE EASTERN 
TRANS -CANADA 

C ounty 

Mac omb 
Gogedic 
Ki t t son 

S t . Clair 
Iron 
Clare 
Macomb 
I t asca 
Car l ton 
Gogedic 
Sag inaw 
St . Clair 

Company : HOUSTON P IPE LINE COMPANY 

Rece ives Gas F rom 

CHANNEL INDUSTRIES 
CHANNEL INDUSTRIES 
CHANNEL INDUSTRIES 
CHANNEL INDUSTRIE S 
CHANNEL INDUSTRIES 
CHANNEL INDU STRIES 
DELHI 
DELHI 

C ounty 

Chambers 
Jackson 
Nueces 
Re fug io 
San Patricio 
Wharton 
Jackson 
Polk 

G- 1 3  

S ta t e  

LA 
MS 
LA 
LA 
TX 
TX 
LA 
LA 
TX 
LA 
MS 
AL 

S ta t e  

MI 
MI 
MN 

MI 
MI 
MI 
MI 
MN 
MN 
MI 
MI 
MI 

S t a t e  

TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 

Maximum V o lume C apabil 
(MMCFD ) 

85 
170 
120 
120 

10 
15  

1 80 
3 1 2  

90 
1 2 0  

35 

Maximum V o lume C apabi1 
( MMCFD ) 

180 
100 

1 350 

100 
700 
540 
180 

70 
200 
100 

40 
900 

Maximum V o lume C apabil 
( MMCFD ) 

7 5  
30 

170  
1 80 

80 
25 
1 1  
20 



Gas P ipeline I n t erconne c t i on s  ( Cont inue d )  

Company : HOUSTON PIPE LINE COMPANY ( C ontinued) 

Receives Gas F rom 

DELHI 
LOVACA 
LONE STAR 
MOBIL 
PHILLIPS NATURAL GAS 
SOUTHLAND ENERGY 
UNION OIL 
UNITED TE XAS TRANS . 
UNITED TEXAS TRANS . 
VALLEY PIPELINE 
VALLEY PIEPLINE 
VALLEY PIPELINE 
VALLEY PIPELINE 
VALLEY PIPELINE 

Delive rs Gas To 

CHANNEL INDUSTRIES 
CHANNEL INDUSTRIE S 
CHANNEL INDUSTRIE S 
CHANNEL INDUSTRIES 
CHANNEL INDUSTRIES 
CHANNEL INDUSTRIE S 
CHANNEL INDUSTRIES 
CHANNEL INDUS TRIE S 
COASTAL STATES 
COASTAL STATE S 
DELHI 
LO VACA 
LO VACA 
LONE STAR 
TEXAS INTRASTATE 

Company : INTRA TEX GAS COMPANY 

Receives Gas F rom 

DELHI 
LO VACA 
LONE STAR 

C ounty 

V i c toria 
Nueces 
Har r i s  
Whar ton 
Har r i s  
Po lk 
J e f f e r son 
Har r i s  
V i c toria 
Mat agorda 
Nue c e s  
Nueces 
San P a t r ic io 
San Patric io 

Brazoria 
Chambers 
Harris 
Har r i s  
Jef fer son 
J im We l l s  
Liberty 
Ma tagorda 
Brazoria 
Ja ckson 
Webb 
Fort Bend 
Webb 
V i c toria 
Harris 

C ounty 

Pecos 
Crone 
Pecos 

G- 1 4  

S ta t e  

TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 

TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 

S ta t e  

TX 
TX 
TX 

Maximum V olume Capabil i ty 
( MMCFD ) 

2 5  
33 
20 
10 
31  
30 
1 7  

1 2 5  
53  
2 5  
35  
15  
75  
40 

2 1 0  
48 

270  
3 8  

280 
55 
16  
48 
40 
43  
10  

1 80 
2 5  
5 5  
40 

Maximum V o lume C apability 
( MMCFD ) 

6 0  
65  
90 



Gas P ipel ine I nte rconne c t ions ( Cont inue d )  

Company : KENTUCKY WE ST VIRGINIA GAS COMPANY 

Receive s Gas F rom 

COLUMBIA GAS TRANS . 
COLUMB IA GAS TRANS . 
COLUMBIA GAS TRANS . 

C ounty 

Floyd 
Floyd 
Mar t in 

Company : LONE STAR GAS COMPANY 

Rece ive s Gas F rom 

ARKANSAS LOUS IANA 
EL PASO NATURAL GAS 
NATURAL GAS PIPELINE 
NATURAL GAS PIPELINE 
OKLAHOMA NATURAL 
TRANSWE STERN 

D elivers Gas To 

EL PASO NATURAL GAS 
NATURAL GAS PIPELINE 
NATURAL GAS PIPELINE 
TENNE S SEE GAS 
TEXAS EASTERN TRANS . 
TRANS CONTINENTAL 
TRANSWE STERN 
TRUNKL INE 
UNITED GAS PIPELINE 
UNITED GAS PIPELINE 

C ounty 

Mc C l ain 
Pecos 
St ephens 
Ward 
Garv in 
Pecos 

Pecos 
Fo r t  Bend 
Ward 
Wa ller 
Waller 
Wa ller 
Pecos 
Wa ller 
Fo rt Bend 
Dallas 

Company : MICHIGAN GAS STORAGE COMPANY 

Rece ives Gas F rom 

PANHANDLE EASTERN 

C ounty 

Wa sht enaw 

Company : MICHIGAN WI S CONS IN PIPE LINE COMPANY 

Receives Gas F rom 

ARKANSAS LOU IS IANA 
CITIES SERVICE 
COLUMB IA GULF TRANS . 

C ounty 

Caster 
Br own 
Mar sh Is . 

G- 1 5  

S ta t e  

KY 
KY 
KY 

S ta t e  

OK 
TX 
OK 
TX 
OK 
TX 

TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 

S t a t e  

M I  

S ta t e  

OK 
KS 

LA ( OFFSHORE ) 

Maximum V o lume C apability 
( MMCFD ) 

* 

Maximum V olume C apabi lity 
( MMCFD ) 

2 5  
100 

60 
50 
50 

100 

50 
100 

50 
100 
100 
100 

50 
100 
100 
100 

Maximum V o lume C apability 
( MMCFD ) 

* 

Maximum V o lume C apability 
( MMCFD ) 

30 
30 
40 



Gas P ip e l ine I n t erconne c t ions ( Cont inued ) 

Company : MICHIGAN WIS CONS IN PIPE LINE COMPANY ( Cont inued) 

Receives Gas F rom 

COLUMBIA GULF TRANS . 
GREAT LAKES GAS 
GREAT LAKE S GAS 
MIDWE STERN GAS TRANS . 
MIDWESTERN GAS TRANS . 
NATURAL GAS PIPELINE� 
NATURAL GAS PIPELINE 
NATURAL GAS PIPELINE 
NATURAL GAS PIPELINE 
NORTHERN NATURAL 
SUGAR BOWL 
TEXAS GAS TRANSMISSION 
TEXAS GAS TRANSMI S S ION 
TEXAS GAS TRANSMISS ION 
TEXAS GAS TRANSMISS ION 
TEXAS GAS TRANSMISS ION 
TEXAS GAS TRANSMISS ION 
TRUNKLINE 
TRUNKL INE 
TRUNKLINE 

Delivers Gas T o  

ARKANSAS LOUIS IANA 
CITIE S SERVICE 
COLUMB IA GULF TRANS .  
FLORIDA GAS TRANS . 
GREAT LAKES GAS TRANS . 
MIDWESTERN GAS TRANS . 
MIDWE STERN GAS TRANS . 
NATURAL GAS PIPELINE 
NATURAL GAS PIPELINE 
NATURAL GAS PIPELINE 
NATURAL GAS PIPELINE 
NATURAL GAS PI PELINE 
NATURAL GAS PIPELINE 
NATURAL GAS PIPELINE 
SUGAR BOWl 
TEXAS GAS TRANSMI S S ION 
TEXAS GAS TRANSMISS ION 
TEXAS GAS TRANSMISS ION 
TEXAS GAS TRANSMISSION 

C ounty 

Eug ene I s . 
Iron 
C l are 
S pencer 
Wo od 
Eug ene Is . 
Wheeler 
Hans ford 
McHenry 
Rock 
J e f f  Dav i s  
Eug ene I s . 
Eug ene I s . 
Mar sh I s . 
Mi s c . 
Web s t er 
Lawr ence 
S t . Mary 
Faye t t e  
Elkhart 

Caddo 
Brown 
S t . Mary 
S t . Land ry 
Clare 
Spencer 
Will 
Cameron 
Han s ford 
Wheeler 
Bureau 
McHenry 
Will 
McHenry 
S t . Mary 
Cameron 
S t . Mary 
Ac ad ia 
Web s t er 

S ta t e  

LA ( OFF SHORE ) 
MI 
MI 
IN 
WI 

LA ( OFF SHORE ) 
TX 
TX 
IL 
WI 
LA 

LA ( OFF SHORE ) 
LA ( OFF SHORE ) 
LA ( OFF SHORE ) 
LA ( OFF SHORE ) 

G- 1 6  

KY 
IN 
LA 
TN 
IN 

OK 
KS 
LA 
LA 
MI 
IN 
IL 
LA 
TX 
TX 
IL 
IL 
IL 
IL 
LA 
LA 
LA 
LA 
KY 

Maximum V o lume C apability 
( MMCFD ) 

3 1 5  
700 
500 

95  
350  
315  
100 
100 
100 
1 50 

s o  
315  

36 
7 7  
55 

100 
40 
33 

1 60 
150  

30  
"30 

140 
90 

500 
95 
so 

140 
100 
100 
1 7 5  
100 
500 
500 

so 
60 

140 
1 60 
100 



Gas P ipeline Int erconne c t i ons ( Cont inue d )  

Company : MICHIGAN WISCONSIN PIPE L INE COMPANY ( Cont inued) 

Delivers Gas T o  

TRANS CONTINENTAL 
TRUNKLINE 
TRUNKLINE 
TRUNKLINE 
TRUNKLINE 

C ounty 

Acad ia 
S t . Mary 
Faye t t e  
Tate 
Elkhart 

Company : MIDWE STERN GAS TRANSMI S S ION COMPANY 

Delivers Gas T o  C ounty -- --

MICHIGAN WISCONSIN Sp encer 
MICHIGAN WIS CONS IN Will 
NORTHERN NATURAL Hi sago 
NORTHERN NATURAL I s an t i  
NORTHERN NATURAL Mo rrison 
TEXAS EASTERN Pike 
TEXAS GAS TRANS . Dav i e s s  
TEXAS GAS TRANS . Knox 
TRUNKL INE Vermill ion 

Company : MI S S I S S IPPI RIVER TRANSMI S S ION CORPORAT ION 

Receives Gas F rom 

DORCHESTER 
MID LOUIS IANA 
NATURAL GAS PIPELINE 
NATURAL GAS PIPELINE 
TEXAS EASTERN 
TE XAS GAS TRANSMISS ION 
TEXAS GAS TRANSMISS ION 
TRUNKLINE 
UNITED GAS PIPE LINE 

Delivers Gas T o  

MID LOUIS IANA 
NATURAL GAS PIPELINE 
TEXAS EASTERN 
TE XAS GAS TRANSMISS ION 
TEXAS GAS TRANSMI S S ION 

C ounty 

Harrison 
Quach ita Parish 
Rando lph 
Clin ton 
Wh i t e  
Lincoln Parr i sh 
Mo rehouse Parish 
Wayne 
Quachi ta Parish 

Quachita Parish 
Randolph 
Wh i t e  
Lincoln Pari sh 
Mo r ehouse Parish 

G- 1 7  

S ta t e  

LA 
LA 
TN 
MS 
IN 

S ta t e  

IN 
IL 
MN 
MN 
MN 
IN 
KY 
IN 
IL 

S ta t e  

TX 
LA 
AR 
IL 
AR 
LA 
LA 
IL 
LA 

LA 
AR 
AR 
LA 
LA 

Maximum V o lume C apability 
( MMCFD ) 

120 
200 
1 60 
120  
150 

Maximum V o lume C apability 
( MMCFD ) 

132 
34 

150 
36  

100 
33  
12  
40 

120 

Maximum V o lume C apab il ity 
( MMCFD ) 

235 
50 
80 

230 
1 60 

92  
70 

225  
429  

50  
80  

1 60 
9 2  
70 



Gas P i pe line I n t erc onne c t ions ( Cont inue d )  

Company : MONTANA -DAKOTA UTILITIE S COMPANY 

Receives Gas F rom 

COLORADO INTERSTATE 
KANSAS NEBRASKA 

Deliver s  Gas T o  

COLORADO INTERSTATE 
KANSAS NEBRASKA 
KANSAS NEBRASKA 

C ounty 

Fremont 
Fremont 

Fremont 
Fremon t  
Fremont 

Company : MOUNTAIN FUEL RE S OURCE S , INC . 

Receive s Gas F rom 

NORTHWE ST PI PELINE 
ROCKY MOUNTAIN 

Delivers Gas To 

ROCKY MOUNTAIN 

C ounty 

Rio Blanco 
Ri o Blanco 

Me s a  

Company : MOUNTAIN FUEL SUPPLY COMPANY 

Receives Gas F rom 

COLORADO INTERSTATE 
MOUNTAIN FUEL RE SOURCE S 
NORTHWEST PIPELINE 
NORTHWE ST PIPELINE 

Delivers Gas T o  

COLORADO INTERSTATE 
COLORADO INTERSTATE 
McCULLOCH INTERSTATE 

C ounty 

Swe etwater 
Uint ah 
Swe etwater 
Uintah 

Sweetwa t er 
Swe etwater 
Conver s e  

G- 1 8  

S ta t e  

WY 
WY 

WY 
WY 
WY 

S ta t e  

co 
co 

co 

S ta t e  

WY 
UT 
WY 
UT 

WY 
WY 
WY 

Maximum V o lume C apabi l i t y  
( MMCFD ) 

* 

Maximum V o lume C apability 
( MMCFD ) 

* 

Maximum V olume C apability 
( MMCFD ) 

* 



�as Pipeline Inte rconnec t ions ( Cont inue d )  

:ompany : NATURAL GAS PIPELINE COMPANY OF AMERICA 

teceives Gas F rom 

ARKANSAS LOUIS IANA 
ARKANSAS LOU IS IANA 
ARKANSAS LOUIS IANA 
CITIES SERVICE 
CITIE S SERVICE 
CITIES SERVICE 
CITIE S  SERVICE 
COLORADO INTERSTATE 
COLORADO INTERSTATE 
COLORADO INTERSTATE 
COASTAL STATES 
EL PASO 
FLORIDA GAS TRANS . * *  
KANSAS NEBRASKA 
LONE STAR 
MICHIGAN WISCONS IN 
MICHIGAN WISCONS IN 
MICHIGAN WISCONS IN 
MICHIGAN WISCONSIN 
MICHIGAN WIS CONS IN 
MICHIGAN WISCONS IN 
MICHIGAN WISCONS IN 
MIS SIS S IPPI RIVE R 
NORTH ILLINO IS 
NORTHERN NATURAL 
OKLAHOMA NATURAL 
PANHANDLE EASTERN 
PANHANDLE EASTERN 
PHILL IPS 
PHILLIPS 
PHILLIPS 
PHILLIPS 
PHILLIPS 
TENNE S SEE GAS 
TEXACO 
TEXAS EASTERN TRANS . 
TEXAS EASTERN TRANS . 
TEXAS EASTERN TRANS . t t 
TRANS CONTINENTAL § §  
TRANSCONTINENTAL�� 
TRANS CONTINENTAL*** 

· c ounty 

Woodward 
Harri son 
C l ark 
Gray 
Beaver 
Ford 
Lincoln 
Beaver 
Texas 
Hutchinson 
Brooks 
Dewey 
Je fferson 
Bar ton 
Wise 
Han s fo rd 
Beav er 
Bureau 
McHenry 
McHenry 
Cameron 
Will 
Rando lph 
McHenry 
Mi l l s  
Grady 
C l ark 
Moul trie 
Gray 
Woodward 
Beav er 
Bra zoria 
Br azoria 
Willacy 
J im We l l s  
Bra zoria 
Brazoria 
Bra zoria 
J im We l l s  
Vermill ion 
Cameron 

G- 1 9  

S ta t e  

OK 
TX 
AR 
TX 
OK 
KS 
KS 
OK 
OK 
TX 
TX 
OK 
TX 
KS 
TX 
TX 
OK 
IL 
IL 
IL 
LA 
IL 
AR 
IL 
IA 
OK 
KS 
IL 
TX 
OK 
OK 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
LA 
LA 

Maximum V o lume C apabi l i ty 
( MMCFD ) 

70  
300 
150  

2 0  
140 

30 
10 
50 
70  

200 
40 
40 

100 
60 

100 
100 

90 
80 

480 
100 
160 
430 

30 
50 
6 5  
70  
60  
90  

140  
150  

90 
10  
50  
50 
40 
60 
40 

100 
200 
1 50 
250  



Gas P ip e l ine I n t erconne c tions ( Cont inue d )  

Company : NATURAL GAS PIPELINE COMPANY OF AMERICA ( Continued) 

Rece ive s Gas F rom 

TRANSWE STERN 
TRANSWE STERN 
TRANSWESTERN 
TRANSWE STERN 
UNITED GAS PIPELINE 
UNITED GAS PIPELINE 

Delivers Gas T o  

ARKANSAS LOUIS IANA 
ARKANSAS LOUI S IANA 
ARKANSAS LOUIS IANA 
ARKANSAS LOUIS IANA 
ARKANSAS LOUIS IANA 
CITIE S SERVICE GAS 
C IT IE S  SERVICE GAS 
CITIE S SERVICE GAS 
COLORADO INTERSTATE 
COLORADO INTERSTATE 
DIAMOND SHAMROCK 
EL PASO 
FLORIDA GAS TRANS . t t t  
LONE STAR 
MICHIGAN WISCONS IN 
MICHIGAN WISCONS IN 
MIS S IS S IPPI RIVER 
MIS S ISS IPPI RIVER 
NORTH ILLINO IS 
NORTH ILLINOIS 
NORTH ILL INOIS 
NORTHERN NATURAL 
PANHANDLE EASTERN 
PANHANDLE EASTERN 
PANHANDLE EASTERN 
PHILL IPS 
PHILL IPS 
PHILL IPS § § §  
TENNE S SEE GAS 
TENNE S SEE GAS 
TRANSCONTINENTAL��� 
TRANSCONTINENTAL* * * *  
TRANSWE STERN 
UNITED GAS PIPELINE 
UNITED GAS PIPELINE 

C ounty 

Gray 
Han s fo rd 
Eddy 
Kenedy 
Po lk 
Ve rmill ion 

Grady 
Beckham 
Har r i son 
C l ark 
Whe eler 
Carson 
Car t er 
Ford 
T exas 
Caddo 
Moore 
Re ev e s  
Jef fer son 
Wise 
Bureau 
McHenry 
Rando lph 
C l inton 
McHenry 
Grundy 
Durage 
Mi l l s  
Beckham 
Cl ark 
Moul trie 
Ro berts 
Brazoria 
Bra zoria 
Brooks 
Wharton 
Vermill ion 
Cameron 
Eddy 
Po lk 
Ve rmill ion 

G- 2 0  

S ta t e  

TX 
TX 
NM 
TX 
TX 
LA 

OK 
OK 
TX 
AR 
TX 
TX 
OK 
K.S 
OK 
OK 
TX 
TX 
TX 
TX 
IL 
IL 
AR 
IL 
IL 
IL 
IL 
IA 
OK 
KS 
IL 
TX 
TX 
TX 
TX 
TX 
LA 
LA 
NM 
TX 
LA 

Maximum V o lume Capability 
( MMCFD ) 

60 
90  
80  

100 
100 
160  

70  
30  

300 
150  

30  
10 
20 
30 
70  
70  
40 
10  

100 
100 

80 
100 

30 
80 
50 

400 
1 80 

65  
7 5  
6 0  
90  
70  
50 
10  
20  
30 

160 
250 

80 
100 
160 



Gas P ipeline Int erconne c t ions ( Cont inue d )  

Company : NORTHERN NATURAL GAS COMPANY 

Receive s Gas F r om 

DELHI GAS t t t t  
GREAT LAKE S GAS 

TRANS . § § § §  
INTRA TEX 
NATURAL GAS PIPELINE 
TRANSWESTERN 

Delivers Gas T o  

MICHIGAN WISCONS IN 
NATURAL GAS PIPELINE���� 
NI GAS 
NI GAS 
PANHANDLE EASTERN���� 

C ounty 

Pecos 
Carl ton 

Pecos 
Mi l l  
Hutchi son 

Rock 
Mi l l  
J o e  Davis 
Joe Dav i s  
Kiowa 

Company : NORTHWE ST PIPEL INE CORPORATION 

Rece ive s Gas F rom C ounty -- ---

MOUNTAIN FUEL SUPPLY Swe e twa ter 
N .  W.  NATURAL GAS Mul t i ple 
PACIFIC GAS TRANS . Spokane 
PAC IFIC GAS TRANS .  Omat illa 
SOUTHWE ST GAS CORP . Mul t ipl e 
WASHINGTON NATURAL GAS Mul t i ple 
WASHINGTON WATER Mul tiple 

Delivers Gas T o  -- --

COLORADO INTERSTATE Swe etwa t e r  
E L  PASO La Plata 
PAC IF IC GAS TRANS . Spokane 

G- 2 1  

S ta t e  

T X  
MN 

TX 
IA 
TX 

WI 
IA 
IL 
IL 
KS 

S ta t e  

WY 
OR 
WA 
OR 
NV 
WA 
WA 

WY 
co 
WA 

Maximum V o lume C apability 
( MMCFD ) 

1 30 
200 

120  
150  

70  

150  

175  

Maximum Volume C apability 
( MMCFD ) 

llO 

1 85 
140 

1 6 5  
240 
1 3 5  



Gas P i p e l ine I n terconn e c t ions ( Cont inue d )  

Company : OAS I S  P IPEL INE ( HOUSTON PIPE L INE ) 

Receives Gas F rom 

DOW -TENNE S SEE 
HOUSTON PIPELINE 
LO VACA 
LO VACA 
LO VACA 
LO VACA 
P IONEER NATURAL 

Delivers Gas T o  

LO VACA 
LO VACA 
LONE STAR 
LONE STAR 

C ounty 

Waller 
Wal ler 
E dwards 
Pecos 
P e co s 
Pecos 
P e co s 

Reeves 
Sut ton 
Sut ton 
Sut ton 

Company : OKLAHOMA NATURAL GAS COMPANY 

Delivers Gas To 

ARKANSAS LOUS IANA 
C ITIES SERVICE 
C IT IES SERVICE 
C IT IE S SERVICE 
LONE STAR 
MICHIGAN WISCONS IN 
NATURAL GAS PIPELINE 
NATURAL GAS PIPELINE 
NORTHERN NATURAL 
PANHANDLE EASTERN 
PRODUCERS GAS 

C ounty 

Grady 
Woodward 
Grady 
E l l is 
Garvin 
Woodward 
Cus t er 
Woodward 
Woodward 
Dewe y  
Woodward 

Company : PACIFIC GAS AND ELE CTRIC COMPANY 
Company : PACIFIC GAS TRANS MIS S ION COMPANY 

Delivers Gas T o  

NORTHWEST PIPE LINE 
NORTHWE ST PIPELINE 
PAC IF IC GAS & ELECTRIC 

C ounty 

Spokane 
Uma t illa 
Kl amath 

G- 2 2  

S ta t e  

TX 
TX 
TX 
TX 
TX 
TX 
TX 

TX 
TX 
TX 
TX 

S ta t e  

OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 

S ta t e  

WA 
OR 
OR 

Maximum V o lume C apabi l i ty 
( MMCFD ) 

500 
500 

60 
300 
150  

13  
50 

60 
20 
15  
45 

Maximum V o lume C apability 
( MMCFD ) 

6 0  
40 
50 
40 
60 
65 
90  
90 
40 

1 70 
2 0  

Maximum V o lume C apabil i ty 
( MMCFD ) 

* 



Gas P ipeline I n t erconne c t ions ( Cont inue d )  

Company : PACIFIC LIGHTING SERV I CE COMPANY 

Receives Gas F rom 

EL PASO 
NORTHWE ST PIPELINE 

C ounty 

C l arke 
Clarke 

Company : PANHANDLE EASTERN PIPE L INE COMPANY 

Receives Gas F rom 

ARKANSAS LOUIS IANA 
CITIE S  SERVICE 
CITIE S  SERVICE 
CITIE S SERVICE 
COLORADO INTERSTATE 
COLORADO INTERSTATE 
COLORADO INTERSTATE 
COLORADO INTERSTATE 
COLORADO INTERSTATE 
COLORADO INTERSTATE 
COLORADO INTERSTATE 
DELHI 
DELHI 
DELHI 
GREAT LAKES GAS 
KANSAS NEBRASKA 
KANSAS NEBRASKA 
KANSAS NEBRASKA 
MESA 
ME SA 
MICHIGAN GAS 
MICHIGAN GAS 
MICHIGAN WISCONS IN 
MICHIGAN WISCONS IN 
NATURAL GAS PIPELINE 
NATURAL GAS PIPE LINE 
NATURAL GAS PIPELINE 
NATURAL GAS PIPELINE 
NORTHERN NATURAL 
NORTHERN NATURAL 
NORTHERN NATURAL 
OKLAHOMA NATURAL 
PRODUCERS GAS 
PRODUCERS GAS 
PRODUCERS GAS 
TRANSWESTERN 
TRANSWESTERN 
TRUNKL INE 

C ounty 

Hemphill 
Grant 
Franklin 
Mor ton 
Hutchi son 
Texas 
T exas 
Beaver 
Mor t on 
Mo r ton 
Kearny 
Dewe y 
Woodwa rd 
Ma j or 
Sag inaw 
Reno 
Grant 
Dewe y  
S t evens 
S t ev en s  
Oakl and 
Grant 
Defiance 
Dewey 
Dewey 
Be ckham 
C lark 
Mo ul trie 
E l l i s  
Ki owa 
S t evens 
Dewe y  
Dewey 
E l l is 
Woods 
Sherman 
Hans fo rd 
Doug las 

G- 2 3  

S ta t e  

NV 
NV 

S ta t e  

TX 
KS 
KS 
KS 
TX 
OK 
OK 
OK 
KS 
KS 
KS 
OK 
OK 
OK 
MI 
KS 
KS 
OK 
KS 
KS 
MI 
KS 
OH 
OK 
OK 
OK 
KS 
IL 
OK 
KS 
KS 
OK 
OK 
OK 
OK 
TX 
TX 
IL 

Maximum V o lume C apability 
( MMCFD ) 

* 

Maximum V o lume Capability 
( MMCFD ) 

109  
20  
40 
27  
10  
52 
14  
30  
43 
10  
7 5  
4 2  
22  
44  
40 
35  
20 

250 
14  
14  

215  
365  
150  
140 
140 

75 
60 
90 
1 2  

1 7 5  
33  

1 70 
30 
23 
12 
70  
58 

800 



Gas P ipeline I nterconne c t ions ( Cont inued ) 

Company : PANHANDLE EASTERN P IPE L INE COMPANY ( Continued) 

Delivers Gas To C ounty -- --

ARKANSAS LOUI S IANA Hemphi l l  
CITIES SERVICE John son 
CITIES SERVICE Jo hn son 
CITIE S  SERVICE Frankl in 
COLORADO INTERSTATE Ad ams 
COLUMB IA GAS TRANS . Lucas 
COLUMBIA GAS TRANS . Lucas 
EAST OHIO Lucas 
KANSAS NEBRASKA Reno 
KANSAS NEBRASKA Converse 
MICHIGAN GAS Oakland 
MICHIGAN GAS Washtenaw 
MICHIGAN WISCONS IN D e f iance 
MICHIGAN WISCONS IN Dewey 
NATURAL GAS PIPELINE C l ark 
NATURAL GAS PIPELINE Moul trie 
NORTHERN NATURAL Han s ford 
TRANSWE STERN Han s ford 
UNION GAS OF CANADA Wayne 

Company : PIONEER NATURAL GAS COMPANY 

Receives Gas F rom 

EL PASO 
EL PASO 
EL PASO 
EL PASO 
NORTHERN NATURAL 
NORTHERN NATURAL 
TRANSWE STERN 

De livers Gas T o  

NORTHERN NATURAL 
TRANSWE STERN 

C ounty 

Rand all 
Lamb 
Cas t ro 
Mi sc . 
Mar t in 
Gaines 
Parmer 

Temple 
T emple 

G- 2 4  

S ta t e  

TX 
MO 
MO 
KS 
co 
OH 
OH 
OH 
KS 
WY 
MI 
MI 
OH 
OK 
KS 
IL 
TX 
TX 
MI 

S ta t e  

TX 
TX 
TX 
TX 
TX 
TX 
TX 

TX 
TX 

Maximum V o lume C apab i l i ty 
( MMCFD ) 

109 
33 
30 
40 

150 
448 
448 
5 1 1  

3 5  
200 
2 1 5  
365  
150  
1 40 

60 
90  
24  
58  

1 3 7  

Maximum V o lume C apab i l i ty 
( MMCFD ) 

* 



Gas P ipeline I nte rconnec t i on s  ( Cont inued ) 

Company : S OUTH GEORGIA NATURAL GAS COMPANY 

Receives Gas F rom 

FLORIDA GAS TRANS . 
SOUTHERN NATURAL 

C ounty 

Leon 
Lea 

Company : SOUTHERN NATURAL GAS COMPANY 

Receives Gas F r om 

FLORIDA GAS TRANS . 
FLORIDA GAS TRANS . 
MICHIGAN WISCONS IN 
TENNE S SEE GAS 
TENNE S SEE GAS 
TENNE S SEE GAS 
TENNE S SEE GAS 
TEXAS EASTERN TRANS . 
TEXAS EASTERN TRANS . 
TEXAS GAS TRANS . 
TRANS CONTINENTAL 
TRANS CONTINENTAL 
TRANSCONTINENTAL 
UNITED GAS PIPELINE 
UNITED GAS PIPELINE 
UNITED GAS PIPELINE 
UNITED GAS PIPELINE 
UNITED GAS PIPELINE 

De livers Gas T o  

FLORIDA GAS TRANS . 
MICHIGAN WI SCONS IN 
MID-LOUIS IANA GAS 
TENNE S SEE GAS 
TENNE S SEE GAS 
TENNE S SEE GAS 
TEXAS EASTERN 
TEXAS EASTERN 
TEXAS EASTERN 
TE XAS GAS TRANS . 
TRANSCONTINENTAL 
TRANSCONTINENTAL 
UNITED GAS PIPEL INE 
UNITED GAS PIPELINE 
UNITED GAS PIPELINE 
UNITED GAS PIPELINE 

C ounty 

Iberville 
Wa shing ton 
St . Mary 
S t . Mary 
S t . Mary 
Cl arke 
Lownd e s  
A t  t a l a  
At t ala 
Ouachita 
Dallas 
C l ayton 
Mul t i ple 
S t . Mary 
S t . Mary 
Ouachi t a  
At t ala 
Wa rren 

Wash ing ton 
S t . Mary 
Perryville 
Plaq uemines 
Cl arke 
Lowndes 
Bienville 
At t ala 
At tala 
Morehouse 
Da llas 
Clayton 
Tang ipahoa 
Shelby 
W .  Carroll 
At t ala 
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S ta t e  

FL 
AL 

S ta t e  

LA 
LA 
LA 
LA 
LA 
MS 
MS 
MS 
MS 
LA 
AL 
GA 
GA 
LA 
LA 
LA 
MS 
MS 

LA 
LA 
LA 
LA 
MS 
MS 
LA 
MS 
MS 
LA 
AL 
GA 
LA 
TX 
LA 
MS 

Maximum V o lume C apabi l i ty 
( MMCFD ) 

* 

Maximum V olume C apability 
( MMCFD ) 

2 0  
90 

196  
69  
2 5  
69  
34 
43 
29 
1 7  
98 
6 2  
70  

520  
88 

236 
184 

33  

1 77 
1 7 3  

2 5  
25  
69  
34 
36  
73  
29  
29  

107 
87 
32  
35  
45 
80 



Gas P ip e l ine I n t er conne c t i on s  ( Cont inue d )  

Company : SOUTHERN NATURAL GAS COMPANY ( Continued) 

Delivers Gas T o  

UNITED GAS PIPELINE 
UNITED GAS PIPELINE 

C ounty 

Ouachi t a  
St . Mary 

Company : S OUTHERN UNION GATHERING COMPANY 

Receives Gas F rom 

EL PASO 
EL PASO 

Delivers Gas T o  

E L  PASO 
EL PASO 

C ounty 

Eddy 
Lea 

San Juan 
San Juan 

Company : TENNE S SEE GAS PIPELI NE  COMPANY 

Receives Gas F rom C ounty -- ---

AMOCO Bay City 
ATLANTI C  RICHF IELD S t . Mary 
CHAMPLIN PETROLEUM Gul f  Plains 
C ITIE S SERVICE Ro b s town 
COASTAL STATE S El Toro 
COASTAL STATE S La Gloria 
COLUMB IA GULF TRAN S .  Ac adia 
COLUMBIA GULF TRANS . Cameron 
CONTINENTAL Rincon 
CONTINENTAL Ac adia 
EXXON Kel s ey 
GETTY w. Bernard 
INTRASTATE GATHERING Rio Grande 
MOB IL Cameron 
MOB IL Hag i s t  
MOBIL Seel ig son 
NATURAL GAS PIPELINE Brooks 
NATURAL GAS PIPELINE Wharton 
NATURAL GAS PIPELINE Terre bone 
PHILLIPS J e f f e r son Dav is 
PLACID Terre bone 
PLACID St . Mary 
SHELL Hous ton 
SOUTHERN NATURAL Cameron 
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S ta t e  

LA 
LA 

S ta t e  

NM 
NM 

NM 
NM 

S t a t e  

TX 
LA 
TX 
TX 
TX 
TX 
LA 
LA 
TX 
LA 
TX 
TX 
TX 
LA 
TX 
TX 
TX 
TX 
LA 
LA 
LA 
LA 
TX 
LA 

Maximum V o l ume C apab i l i ty 
( MMCFD ) 

80 
280  

Maximum V o lume C apability 
( MMCFD ) 

* 

Maximum V olume C apabil ity 
( MMCFD ) 

1 6  
44 

104 
2 1  
50 
30 

480 
240 

1 2  
61  
84 
10 
17 

235 
25 

1 60 
50 

120 
50 

135  
4 3  
70  

166  
30  



Gas P ipeline I nterconne c t ions ( Cont inue d )  

Company : TENNE S SEE GAS PIPELINE COMPANY ( Cont inue d )  

Receives Gas F rom 

SOUTHERN NATURAL 
SOUTHERN NATURAL 
SOUTHERN NATURAL 
SUN 
SUN 
SUPERIOR 
TENNE CO 
TENNECO 
TENNGAS 
TEXAS EASTERN 
TEXAS EASTERN 
TEXAS GAS TRANS . 
TRANSCONTINENTAL 
TRANSCONTINENTAL 
TRUNKLINE 
TRUNKLINE 
UNITED GAS PIPELINE 
UNITED GAS PIPELINE 

D elivers Gas To 

MICHIGAN WISCONS IN 
NATURAL GAS PIPEL INE 
NATURAL GAS PIPELINE 
NATURAL GAS PIPE LINE 
NATURAL GAS PIPELINE 
SOUTHERN NATURAL 
TEXAS EASTERN 
TEXAS EASTERN*** * *  
TEXAS EASTERN 
TRANS CONTINENTAL 
TRANSCONTINENTAL 
TRUNK.LINE 
TRUNKLINE 
TRUNKLINE 
UNITED GAS PIPELINE 
UNITED GAS PIPELINE 
UNITED GAS PI PELINE 
UNITED GAS PIPELINE 
UNITED GAS PIPELINE 

C ounty 

St . Mary 
Terre bone 
P laquemines 
Red Fish Bay 
Sun 
Cameron 
Ch e s t e rville 
Laebo 
Waller 
Plaquemines 
Eug ene 
Cameron 
N. Loui s e  
Waller 
S t . Mary 
Kuykendaal 
N. Leroy 
Loveitta 

St . Mary 
Raymondvi l l e  
Brooks 
Whar ton 
Terre bone 
S t . Mary 
Granado 
La Fourche 
All en 
Al l en 
Crowl ey 
J e f f e r son Dav is 
Wal ler 
Je f f e r son Dav is 
Jef fer son Davis 
St . Mary 
Cameron 
Pl aquemines 
St . Mary 

G- 2 7  

Maximum V o lume C apability 
S ta t e  ( MMCFD ) 

LA 3 0  
LA s 
LA 30 
LA 3 2  
TX 7 4  
LA 1 4 1  
TX 2 8  
TX 1 8 
TX 300 
LA 1 6 0  
LA 1 6 0  
LA s 
TX 240 
TX 1 6 0  
LA 4 80 
TX 3 6 0  
LA 6 0  
TX 1 2 0  

LA 8 0  
T X  30 
TX so 
TX 
LA s o  
LA 80 
TX 8 0  
LA 240 
LA 1 2 0  
LA 80 
LA 8 0  
LA 600 
LA 1 2 0  
LA 480 
LA 240 
LA 1 60 
LA s o  
LA 1 2 0  
LA 240 



Gas P i pe l ine Inte rconne c t ions ( Co n t inue d )  

Company : TEXAS EASTERN TRANSMI S S I ON CORPORAT ION 

Maximum V o lume C apabil i ty 
Receives Gas F rom C ounty S ta t e  ( MMCFD ) -- ---

ARKANSAS LOU I S IANA Harri son TX 65 
CITIES SERVICE Gr egg TX 3 8 
COLUMB IA GAS TRANS . Mont g omery KY 3 5 0  
COLUMB IA GAS TRANS . Fair f i e ld OH 1 9 4  
FLORIDA GAS TRANS . Ma t agorda TX 51 
HOUSTON PIPELINE Ha rdin TX 1 1  
HOUSTON PIPELINE Nuec e s  T X  3 7  
MIDWE STERN GAS TRANS . Pike IN 47 
MIS S IS S IPPI RIVER Wh i t e  AR 1 3 0  
MISS ISS IPPI RIVER Lincoln LA 1 5  
MOBIL Jackson TX 1 1 0  
NATURAL GAS PIPELINE Kenedy TX 1 0 0  
NATURAL GAS PIPELINE Je fferson TX 1 3 6  
SEA ROBIN E .  Cameron LA 1 5 0  
SEA ROB IN E .  Cameron LA 1 6 0 
SOUTHERN NATURAL Bienville LA 7 5  
SOUTHERN NATURAL At t ac a  MS 1 2 3  
SOUTHERN NATURAL Plaquemines LA 800 
STI NGRAY E .  Cameron LA 1 7  
SUGAR BOWL As sump t ion LA 4 0  
TENNE S SEE GAS Al l en LA 2 1 5  
TENNE S SEE GAS Terre bone LA 2 7 0  
TENNE S SEE GAS Lavaca TX 1 5 2  
TENNE S SEE GAS w .  Cameron LA 9 0  
TEXAS GAS TRANS . Lawrence IN 47 
TEXAS GAS TRANS .  Bo s s ier LA 5 2  
TEXAS GAS TRANS . Lincoln LA 1 2 0  
TEXAS GAS TRANS . Claibo rne LA 3 5  
TEXAS GAS TRANS . E .  Cameron LA 5 0  
TRANSCONTINENTAL Orange TX 6 0  
TRANSCONTINENTAL Che s t er PA 1 1 5  
TRANSCONTINENTAL Mon tg omery PA 1 0 0  
TRANS CONTINENTAL E .  F e l ic iana LA 200 
TRANSCONTINENTAL Somerset NJ 7 5  
TRANSCONTINENTAL C l inton PA 3 2 5  
TRUNKLINE Williamson IL 6 2  
TRUNKLINE Al l en LA 5 8  
TRUNKLINE H idalgo TX 6 0  
UNITED GAS PIPE LINE Bienville LA 1 7 1  
UNITED GAS PIPELINE S t . Landry LA 3 4 1  
UNITED GAS PIPELINE La fourche LA 300 
UNITED GAS PIPELINE Panola TX 6 8  
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Gas P ipeline Int erconnec t ions ( Cont inue d )  

Company : TEXAS EASTERN TRANS MI S S ION CORPORATION ( Cont inued) 

Delivers Gas To C ounty S ta t e  -- --

ARKANSAS LOUI S IANA Pulaski AR 
ARKANSAS LOUIS IANA Harri son TX 
CITIE S SERVICE Gregg TX 
COLUMB IA GAS TRANS . Clark KY 
COLUMBIA GAS TRANS . Bucks PA 
COLUMBIA GULF TRANS . Adair KY 
FLORIDA GAS TRANS . S t . Land ry LA 
HOUSTON PIPELINE Ha rdin TX 
HOUSTON PIPELINE Nuec e s  T X  
MISSISS IPPI RIVER Whi t e  AR 
MIS S I S S IPPI RIVER Lincoln LA 
MOBIL Chamber s  TX 
NATURAL GAS PIPELINE Brazoria TX 
NATURAL GAS PIPELINE Brazoria TX 
NATURAL GAS PIPELINE Kenedy TX 
NATURAL GAS PIPEL INE Jef fer son TX 
SEA ROB IN E .  Cameron LA 
SEA ROBIN E .  Cameron LA 
SOUTHJERN NATURAL P laquemines LA 
STINGRAY E .  Cameron LA 
STINGRAY E .  Cameron LA 
SUGAR BOWL As sump t ion LA 
TENNE S SEE GAS Jackson TX 
TENNE S SEE GAS S c io to OH 
TENNE S SEE GAS Trousdale TN 
TENNE S SEE GAS Giles TN 
TENNE S SEE GAS Lauaca TX 
TENNE S SEE GAS w .  Cameron LA 
TENNE S SEE GAS I s saquena MS 
TEXAS GAS TRANS . Bo s s ier LA 
TEXAS GAS TRANS . S t . Landry LA 
TEXAS GAS TRANS . Orange TX 
TEXAS GAS TRANS . Jackson IN 
TEXAS GAS TRANS . Ripley OH 
TEXAS GAS TRANS . Gib son IN 
TEXAS GAS TRANS . Clairbo rne LA 
TEXAS GAS TRANS . Bo s s i er LA 
TE XAS GAS TRANS . Linco ln LA 
TEXAS GAS TRANS . E .  Cameron LA 
TRANSCONTINENTAL Beauregard LA 
TRANS CONT I NENTAL Union NJ 
TRANS CONTINENTAL E .  Fel icana LA 
TRANS CONTINENTAL Cl inton PA 
TRANSCONTINENTAL Morris PA 
TRUNKLINE Whar ton TX 
TRUNKLINE Hild algo TX 
UNITED GAS PIPELINE w .  Carrol LA 
UNITED GAS PIPELINE Jackson TX 
UNITED GAS PIPELINE Beauregard LA 
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Maximum V o lume C apability 
( MMCFD ) 

8 5  
6 5  
3 8  

1 9 0  
2 1 0  
1 1 3 
1 5 0 

1 1  
3 7  

1 3 9  
1 5  
5 0  
3 6  
5 7  

1 00 
1 3 6  
1 5 0  
1 6 0 
800 

90 
1 7  
4 0  

1 1 0 
1 5 6 
2 2 0  
1 0 9  
1 5 2 

9 0  
200 
106 

57 
95 
81 
30 
3 2  
3 5  
5 2  

1 2 0  
50 
83 

3 2 1  
200 
3 2 5  
3 2 2  

63 
6 0  
3 5  

2 3 5  
2 5 5  



Gas P i pe l ine I nt erconne c t ions ( Cont inued ) 

Company : TEXAS EASTERN TRANS MI S S ION CORPORATION ( Cont inued) 

D e livers Gas T o  

UNITED GAS PIPE LINE 
UNITED GAS PI PELINE 
UNITED GAS PIPELINE 

C ounty 

Cl airborne 
Pano la 
Lafourche 

Company : TEXAS GAS TRANSMI S S ION CORPORATION 

Receives Gas F rom 

COLUMBIA GULF TRANS . 
COLUMBIA GULF TRANS . 
CONSOLIDATED GAS 
FLORIDA GAS TRANS . 
MICHIGAN WISCONSIN 
M ICHIGAN WISCONS IN 
MICHIGAN WISCONSIN 
MICHIGAN WIS CONS IN 
MIDWESTERN GAS TRANS . 
MISSISS IPPI RIVER 
MIS S I S S IPPI RIVER 
TENNE S SEE GAS 
TEXACO - HENRY PLANT 
TEXACO - CHAMPUN PLT . 
TEXAS EASTERN TRANS . 
TEXAS EASTERN TRANS 
TEXAS EASTERN TRANS . 
TEXAS EASTERN TRANS . 
TRUNKLINE 
UNITED GAS PIPELINE 
UNITED GAS PIPELINE 

Delivers Gas T o  

COLUMB IA GULF TRANS . 
COLUMBIA GULF TRANS . 
CONSOLIDATED GAS 
FLORIDA GAS TRANS . 
MICHIGAN WIS C ONS IN 
MICHIGAN WIS CONS IN 
MICHIGAN WIS CONS IN 
M ICHIGAN \HS CONS IN 
MIDWESTERN GAS TRANS . 
MISS ISS IPPI RIVER 
MIS S I S S IPPI RIVER 
TEXAS EASTERN TRANS . 
TEXAS EASTERN TRANS . 
TE XAS EASTERN TRANS . 
TEXAS EASTERN TRANS . 

C ounty 

Acad ia 
War ren 
War ren 
Ac ad ia 
Web s t e r  
Ac adia 
Lawr ence 
S t . Mary 
Dav i e s  
Lincoln 
Mo rehouse 
Was hing t on 
Vermill ion 
Pano la 
Warren 
Evang el ine 
Claibo rne 
Bo s s ier 
Dye r  
Iberia 
Mo reho use 

Ac adia 
Wa rren 
Warren 
Ac adia 
Web s t er 
Ac ad ia 
Lawr ence 
S t . Mary 
Dav ies 
Lincoln 
Mo rehous e 
Orange 
Evang ei ine 
Claibo rne 
Bo s s ier 

G- 3 0  

S ta t e  

LA 
TX 
LA 

S ta t e  

LA 
OH 
OH 
LA 
KY 
LA 
IN 
LA 
KY 
LA 
LA 
MS 
LA 
TX 
OH 
LA 
LA 
LA 
TN 
LA 
LA 

LA 
OH 
OH 
LA 
KY 
LA 
IN 
LA 
KY 
LA 
LA 
IN 
LA 
LA 
LA 

Maximum V o lume C �pab il ity 
( MMCFD ) 

4 8  
6 8  

3 0 0  

Maximum V o lume C apabi l i ty 
( MMCFD ) 

l S  
1 00 
100 

7 5  
3 7  
s o  
so 
2 S 
s o  

100 
1 0 0  

2 S  
2 0 0  

s o  
1 00 

s o  
1 00 

2 S  
100 

1 0  
1 0 0  

1 S  
9 0  
so 
7 S  

1 00 
100 

s o  
7 S  
s o  

1 00 
1 00 

s o  
s o  

100 
2S 



Gas P ipe line Int erconne c t ions ( Cont inued )  

Company : TEXAS GAS TRANSMI S S ION CORPORATION ( Cont inued) 

D elivers Gas T o  C ounty S ta t e  -- --

TRANS CONTINENTAL Evang el ine 
TRANSCONTINENTAL Ac ad ia 
TRUNKL INE Dye r 
UNITED GAS PIPEL INE Mor ehous e  
UNITED GAS PIPELINE Vermill ion 

Company : TRANS CONTINENTAL GAS PIPE LINE CORPORATION 

Receive s Gas F rom 

COLUMBIA GAS TRANS . 
COLUMBIA GULF TRANS . 
COLUMB IA GULF TRANS . 
COLUMB IA GULF TRANS . 
FLORIDA GAS TRANS . 
FLORIDA GAS TRANS . 
FLORIDA GAS TRANS . 
MICHIGAN WISCONS IN 
MID -LOUIS IANA 
MID -LOUIS IANA 
MID -LOU IS IANA 
NAT IONAL FUEL GAS 
NATURAL GAS PIPEL INE 
NATURAL GAS PIPELINE 
SOUTH TE XAS NATURAL 
SOUTH TEXAS NATURAL 
TENNE S SEE GAS 
TENNE S SEE GAS 
TENNE S SEE GAS 
TENNE S SEE GAS 
TENNE S SEE GAS 
TENNE S SEE GAS 
TENNE S SEE GAS 
TEXAS EASTERN TRANS . 
TEXAS EASTERN TRANS . 
TEXAS EASTERN TRANS . 
TEXAS EASTERN TRANS . 
TEXAS EASTERN TRANS . 
TEXAS GAS TRANS . 
TEXAS GAS TRANS . 
TE XAS GAS TRANS . 
TEXAS GAS TRANS . 
TE XAS GAS TRANS . 
TEXAS GAS TRANS . 
TRUNKLINE 

C ounty 

Cl inton 
Ac ad ia 
S t . Landry 
Evang el ine 
St . Hel ena 
S t arr 
Ve rmill ion 
Evang el ine 
E .  Feliciana 
S t . James 
Cameron 
P o t t er 
J im Wells 
Cameron 
J im Wel ls 
La Salle 
Ac ad ia 
Acad ia 
Waller 
Al l en 
Cameron 
Bergen 
S t arr 
Mo rris 
Newton 
Union 
Allen 
E .  F e l ic iana 
Ac adia 
Ac ad ia 
Terre borne 
S t . Landry 
S t . Landry 
Vermill ion 
Bee 

G- 3 1  

LA 
LA 
TN 
LA 
LA 

S ta t e  

PA 
LA 
LA 
LA 
LA 
TX 
LA 
LA 
LA 
LA 
LA 
PA 
TX 
LA 
TX 
TX 
LA 
LA 
TX 
LA 
LA 
NJ 
TX 
NJ 
TX 
NJ 
LA 
LA 
LA 
LA 
LA 
LA 
LA 
LA 
TX 

Maximum V o lume C apabil ity 
( MMCFD ) 

100 
5 0  

1 0 0  
2 0 0  
2 0 0  

Maximum V o lume C apability 
( MMCFD ) 

1 2 4  
7 7  
7 0  
8 5  

2 9 0  
9 6  

1 80 
1 3 0  
1 5 0  
1 2 5  
2 5 5  

8 6  
104 
2 5 5  
1 4 4  
1 1 1  

57 
365 

35 
1 5 0 
2 5 5  

7 5  
9 6  

2 7 5  
6 0  

1 1 7  
1 2 5  
1 80 

5 7  
4 8 0  

2 5  
200 
1 6 0  

8 2  
9 0  



:as P ipe line I n t erconne c t i on s  ( Co n t inue d )  

:ompany : TRANSCONTINENTAL GAS P IPE L INE CORPORAT ION ( Continued) 

.ece ives Gas F rom 

TRUNKL INE 
TRUNKLINE 
TRUNKLINE 
TRUNKLINE 
UNITED GAS PIPELINE 
UNITED GAS PIPEL INE 
UNITED GAS PIPELINE 
UNITED GAS PIPELINE 

•elivers Gas T o  

COLUMBIA GAS TRANS . 
COLUMBIA GAS TRANS 
COLUMB IA GAS TRANS . 
COLUMBIA GAS TRANS . 
COLUMBIA GAS TRANS . 
COLUMBIA GAS TRANS . 
COLUMBIA GAS TRANS . 
COLUMB IA GAS TRANS . 
COLUMB IA GULF TRANS . 
COLUMBIA GULF TRANS . 
MID -LOUIS IANA 
MID -LOUIS lANA 
NATI ONAL FUEL GAS 
SOUTHERN NATURAL 
SOUTHERN NATURAL 
SOUTHERN NATURAL 
SOUTHERN TE XAS NAT . 
TENNE S SEE GAS 
TENNE S SEE GAS 
TENNE S SEE GAS 
TE XAS EASTERN TRANS . 
TEXAS EASTERN TRANS . 
TEXAS EASTERN TRANS . 
TEXAS EASTERN TRANS . 
TEXAS EASTERN TRANS . 
TEXAS EASTERN TRANS . 
TEXAS EASTERN TRANS . 
TEXAS GAS TRANS . 
TEXAS GAS TRANS . 
TEXAS GAS TRANS . 
TRUNKLINE 
UNITED GAS PIPEL INE 
UNITED GAS PIPELINE 
UNITED GAS PIPE LINE 

C ounty 

Ac ad ia 
Ve rmill ion 
Wa ller 
Beauregard 
P i ke 
Terre borne 
Cameron 
Ac ad ia 

Balt imo re 
Carr o l l  
Che s t er 
Cl inton 
Fairfax 
Lycom ing 
Montgomery 
Nor thampton 
Camer on 
S t . Land ry 
E .  Feliciana 
S t . James 
Potter 
Cl inton 
Dallas 
Dal l as 
Ma t agorda 
Jasper 
St arr 
Wharton 
Al len 
Ch es ter 
E .  Feliciana 
Montgomery 
Mor r i s  
Newton 
Some r s et 
Acad ia 
St . Mar t in 
V e rm i l l ion 
Beaur egard 
Pike 
Vic toria 
Whl thall 

G- 3 2  

S ta t e  

LA 
LA 
TX 
LA 
MS 
LA 
LA 
LA 

MD 
MD 
PA 
PA 
V4. 
PA 
MD 
PA 
LA 
LA 
LA 
LA 
PA 
GA 
AL 
AL 
TX 
MS 
TX 
TX 
LA 
PA 
LA 
PA 
NJ 
TX 
NJ 
LA 
LA 
LA 
LA 
MS 
TX 
MI 

Maximum V o lume C apabi l ity 
( MMCFD ) 

5 7  
s o  
9 0  

1 2 5  
40 

1 8 6  
2 5 5  

57 

8 0  
1 2 5  

3 9  
1 2 4  

8 6  
1 5  

1 4 2  
2 1 6  
2 5 5  

7 0  
1 5 0  
1 2 5  

8 6  
1 5 0  
1 5 3  

s o  
8 0  
s o  
9 6  

300 
1 2 5  
l l O  
1 8 0  
1 0 0  
2 7 5  

6 0  
6 0  
6 5  
2 3 
8 2  

1 2 5  
40 

200 
100 



Gas P ipeline Int erconnec tions ( Cont inued ) 

Company : TRANSWE STERN PIPELINE COMPANY 

Receives Gas F rom 

EL PASO 
EL PASO 
EL PASO 
NORTHERN NATURAL 
NORTHERN NATURAL 
PHILLIPS 
PHILLIPS 
SOUTHERN CAL IFORNIA 

D eliver s  Gas T o  

CAP ROCK 
CITIES SERVICE 
CIT IES SERVICE 
CITIES SERVICE 
COLORADO INTERSTATE 
EL PASO 
EL PASO 
NATURAL GAS PIPELINE 
NATURAL GAS PIPELINE 
NATURAL GAS PIPELINE 
NORTHERN NATURAL 
NORTHERN NATURAL 
PAC IFIC L I GHTING 
PANHANDLE EASTERN 

Company : TRUNKLINE GAS COMPANY 

Receives Gas F rom 

AMOCO 
EXXON 
EXXON 
FLORIDA GAS TRANS . 
LOVACA 
LOVACA 
MICHIGAN WISCONS IN 
NATURAL GAS PIPELINE 
NATURAL GAS PIPE LINE 
TENNE S SEE GAS 
TENNE S SEE GAS 
TEXAS EASTERN TRANS . 
TEXAS EASTERN TRANS . 
TEXAS EASTERN TRANS . 
TEXAS EASTERN TRANS . 
TE XAS GAS TRANS . 

C ounty 

Mohave 
Valencia 
Ward 
Ward 
Ward 
Gray 
Sherman 
Mohave 

Parmer 
Be aver 
Harper 
Hemphill 
Harper 
Beav er 
Valencia 
Eddy 
Gray 
Hansford 
Beaver 
Hutchinson 
Mohave 
Hansford 

C ounty 

Waller 
Brooks 
Hidalgo 
Bra zoria 
Bee 
Brazoria 
S t . Mary 
Cameron 
Montgomery 
Harris 
J e f f  Dams 
All en 
Brooks 
H idalgo 
Wharton 
Ac ad ia 
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S ta t e  

AZ 
NM 
TX 
TX 
TX 
TX 
TX 
AZ 

TX 
OK 
OK 
TX 
OK 
OK 
NM 
OK 
TX 
TX 
OK 
TX 
AZ 
TX 

S ta t e  

TX 
TX 
TX 
TX 
TX 
TX 
LA 
TX 
TX 
TX 
LA 
LA 
TX 
TX 
TX 
LA 

Maximum V o lume C apability 
( MMCFD ) 

6 0  
1 00 
200 

58 
6 4  
6 0  
3 5  

400 

1 3  
7 5  
4 0  

1 80 
1 4  
1 3  

100 
80 
60 
6 0  
1 5  
6 0  

7 50 
58 

Maximum V o lume C apabilit) 
( MMCFD ) 

100 
s o  
so 

1 0 0  
1 50 
1 2 5  
200 
500 

80 
200 
6 00 

8 0  
s o  
6 0  

1 00 
4 5  



Gas P ipe line I n t er connec t i ons ( Cont inue d )  

Company : TRUNKLINE GAS COMPANY ( Cont inued) 

Receives Gas F rom 

TRANSCONTINENTAL 
TRANSCONTINENTAL 
UNITED GAS PIPELINE 
SOUTH TEXAS NATURAL 

Delivers Gas To 

AMOCO 
CONSUMER POWER 
CONSUMER POWER 
MICHIGAN WISCONSIN 
MICHIGAN W I SCONSIN 
MICHI GAN WISCONS IN 
MICHIGAN WI SCONS IN 
MIDWESTERN 
MIDWESTERN 
MIS S I S S IPPI RIVER 
MISS ISS IPPI RIVER 
NORTHERN INDIANA 
NORTHERN INDIANA 
PANHANDLE EASTERN 
PANHANDLE EASTERN 
TENNE S SEE GAS 
TENNE S SEE GAS 
TENNE S SEE GAS 
TEXAS GAS TRANS . 
TEXAS EASTERN TRANS . 
TEXAS EASTERN TRANS . 
TRANSCONTINENTAL 
TRANSCONTINENTAL 
TRANS CONTINENTAL 
UNITED GAS PIPELINE 

C ounty 

Acadia 
Waller 
Ac adia 
Hidalgo 

Wal ler 
E lkhart 
Elkhart 
Cameron 
Elkhart 
E lkhart 
Ta te 
Ve rmi l l ion 
Ve rmill ion 
C l ay 
C lay 
Mar shal l 
Marshall 
Douglas 
Douglas 
Bol ivar 
Harr i s  
S t . Mary 
Dyer sburg 
Wi l l iamson 
William son 
Beauregard 
Bee 
Vermill ion 
La Salle 

Company : UNITED GAS PIPE L INE COMPANY 

Receives Gas From 

ARKANSAS LOUI S IANA 
DELHI GAS 
FLORIDA GAS TRANS . 
FLORIDA GAS TRANS . 
FLORIDA GAS TRANS . 
FLORIDA GAS TRANS . 

C ounty 

Bienville 
Victoria 
E s c ambia 
Stone 
St . Helena 
Re fug io 
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S ta t e  

LA 
TX 
LA 
TX 

TX 
IN 
IN 
IN 
IN 
IN 
MS 
IL 
IL 
IL 
IL 
IN 
IN 
IL 
IL 
MS 
TX 
LA 
TN 
IL 
IL 
LA 
TX 
LA 
LA 

S ta t e  

LA 
TX 
AL 
MS 
LA 
TX 

Maximum V o lume C apab i l i ty 
( MMCFD ) 

4 5  
8 0  
4 5  

1 00 

2 5  

7 5 0  
7 5 0 

2 5  
1 1 0 
l l O  
1 0 0  
1 5 0  
1 5 0 
1 60 
1 6 0  

7 5  
7 5  

800 
800 
1 0 0  
1 1 5  
600 
1 0 0  

8 0  
8 0 

1 2 0  
1 2 0  

6 5  
2 2 5  

Maximum V o lume C apability 
( MMCFD ) 

1 1 0 , 000 

1 2 4 , 00 0  



Gas Pipeline Int erconne c t ions ( Cont inued )  

Company : UNITED GAS PIPE L INE COMPANY ( Cont inued ) 

Receive s Gas F rom 

NATURAL GAS PIPELINE 
SOUTHERN NATURAL 
SOUTHERN NATURAL 
SOUTHERN NATURAL 
TENNE S SEE GAS 
TENNE S SEE GAS 
TENNE S SEE GAS 
TENNE S SEE GAS 
TENNE S SEE GAS 
TENNE S SEE GAS 
TEXAS EASTERN TRANS . 
TE XAS EASTERN TRANS . 
TEXAS EASTERN TRANS . 
TEXAS EASTERN TRANS . 
TEXAS EASTERN TRANS . 
TRANS CONTINENTAL 
TRANS CONTINENTAL 
TRUNKLINE 

Delivers Gas To 

ARKANSAS LOUIS IANA 
ARKANSAS LOUIS IANA 
COLUMB IA GAS TRANS . 
COLUMBIA GAS TRANS . 
FLORIDA GAS TRANS . 
FLORIDA GAS TRANS . 
MID -LOU IS IANA 
MID -LOUI S IANA 
MID -LOU IS IANA 
MIS S IS S IPPI RIVER 
NATURAL GAS 
SUGAR BOWL 
SOUTHERN NATURAL 
SOUTHERN NATURAL 
SOUTHERN NATURAL 
SOUTHERN NATURAL 
TENNE S SEE GAS 
TENNE S SEE GAS 
TENNE S SEE GAS 
TENNE S SEE GAS 
TENNE S SEE GAS 
TEXAS EASTERN TRANS . 
TEXAS EASTERN TRANS . 
TEXAS EASTERN TRANS . 
TEXAS EASTERN TRANS . 
TEXAS EASTERN TRANS . 

C ounty 

Vermi ll ion 
Jeff Davis 
Tang iphom 
Vermill ion 
Cameron 
Jeff Davis 
Hancock 
S t . Mary 
Terrebonne 
Terrebonne 
Beauregard 
Bi enville 
Jackson 
La fo urche 
Mad ison 
Pike 
Vic toria 
La Salle 

Bienv ille 
Caddo 
Rap id e s  
Vermill ion 
St . Landry 
S t one 
E .  Ba ton Rouge 
E .  Baton Roug e 
Ouachita 
Ouachita 
Polk 
As cens ion 
At t ala 
Jeff Dav is 
Ouachi t a  
S t . Mary 
Hancock 
Ouachi t a  
Terrebonne 
Terrebonne 
Vermill ion 
At tala 
Bienv ille 
C laiborne 
Harr i son 
La fourche 
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S ta t e  

LA 
MS 
LA 
LA 
LA 
LA 
MS 
LA 
LA 
LA 
LA 
LA 
TX 
LA 
MS 
MS 
TX 
LA 

LA 
LA 
LA 
LA 
LA 
MS 
LA 
LA 
LA 
LA 
TX 
LA 
MS 
MS 
LA 
LA 
MS 
LA 
LA 
LA 
LA 
MS 
LA 
LA 
TX 
LA 

Maximum V o lume C apabi lity 
( MMCFD ) 

2 6 5 , 000 

3 6 , 000 

8 6 , 000 
2 0 0 , 00 0  
1 1 5 , 000 
2 0 0 , 000 

1 2 5 , 000 

1 85 , 000 

2 9 , 000 
1 9 , 000 

1 70 , 000 
1 5 0 , 000 

1 4 4 , 000 

5 5 , 00 0  

7 5 , 000 
1 1 7 , 000 

400 , 000 
1 1 5 , 000 
100 , 000 

630 , 000 

3 5 , 000 



Gas P ipeline I n t er connec t ions ( Co n t inue d )  

Company : UNITED GAS PIPE L INE COMPANY ( Cont inued ) 

Delivers Gas To 

TEXAS EASTERN TRANS . 
TEXAS EASTERN TRANS . 
TEXAS GAS TRANS . 
TEXAS GAS TRANS .  
TRANSCONT INENTAL 
TRANSCONT INENTAL 
TRANS CONT INENTAL 
TRANSCONTINENTAL 
UNITED TEXAS TRANS . 
UNITED TEXAS TRANS . 

C ounty 

Ouachita 
S t . Landry 
Bo s s ie r  
Ouachita 
Cameron 
Pike 
Terrebonne 
Wal thall 

Polk 

Company : UNITED TEXAS TRANSMI S S ION COMPANY 

Receives Gas F rom 

AMOCO 
CHANNEL INDUSTRIES 
DOW-TENNE CO 
HOUSTON PIPE LINE 
HOUSTON PIPE LINE 
HOUSTON PIPE L INE 
LOVACA 
LOVACA 
LOVACA 
MOBIL 
OAS IS PIPELINE 
UNITED GAS P I PE LINE 
UNITED GAS PIPE LINE 

Delivers Gas To 

CHANNEL INDUSTRIE S 
HOUSTON PIPE LINE 
LONE STAR 
UNION TE XAS 

C ounty 

Ga lv e s ton 
Orange 
Fo r t  Bend 
Fort Bend 
Je f f e r so n  
Victoria 
Fort Bend 
Harris 
Jackson 
Jef fer son 
Wal l e r  
Jas per 
J e f f e r son 

Har r i s  
Har r i s  
Ha r r i s  
Orange 
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S t a t e  

LA 
LA 
LA 
LA 
LA 
MS 
LA 
MS 
TX 
TX 

S ta t e  

TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 

TX 
TX 
TX 
TX 

Maximum V o lume C apab i l i ty 
( MMCFD ) 

32 7 , 00 0  

4 1 3 , 00 0  
7 7  ' 000 

1 3 0 , 00 0  
1 7 2  ' 000 
1 0 0 '  000 

Maximum V o lume C apability 
( MMCFD ) 

2 4  
5 2  
8 7  
6 0  
7 0  
4 5  

1 90 
6 0  

1 0 1  
3 1  
60 

3 5  
7 2  
5 6  
5 5  



Gas Pipe line Interconne c t ions ( Cont inue d )  

Company : VALLEY PIPE LINE S , INC . (HOUSTON PIPE LINE ) 

Receives Gas F rom -- --- C ounty 

HOUSTON PIPE LINE Nue c e s  

Delivers Gas To -- --

CHANNEL Ma t agorda 
HOUSTON PIPE L INE Matagorda 
HOUSTON PIPE LINE Nue c e s  
HOUSTON PIPE LINE San Patric io 
HOUSTON PIPE LINE San Patric ia 

Company : WE STERN GAS INTERSTATE COMPANY 

Receives Gas F rom 

COLORADO INTERSTATE 
COLORADO INTERSTATE 
COLORADO INTERSTATE 

*Data not ava ilabl e .  

C ounty 

Sherman 
Sherman 
Beaver 

S ta t e  

TX 

TX 
TX 
TX 
TX 
TX 

S t a t e  

TX 
TX 
OK 

tGas delivered to bo th companies - volumes combined . 
§This int erconnec t ion is imprac t ical to use . 

Maximum V o lume C apability 
( MMCFD ) 

35 

2 5  
2 5  
1 5  
7 5 
40 

Maximum V o lume C apability 
( MMCFD ) 

* 

�This int erconnec t ion is a common delivery for Colo rado Int e r s ta t e , Texas Gas Transmiss ion , 
and Natural Gas Pipeline . 

* *Winnie Plan t  - Texas Un i t ed , Tran scontinental , Texas Ea s t ern , and Trunkl ine . 
t tExxon Plant - Lavaca . 
§ §Lagloria Plant - Tenne s s ee , Coa s tal States , Lavaca , She l l , and Channel Indus t r ie s . 
��enry Plan t - Trunkl ine , Colorado , Gul f ,  Sea Robin , Uni t ed ,  T exas Gas . 

** * Cameron Me adows - Michigan Wi s c ons i n ,  Tenne s s e e , Gul f ,  Uni t ed Gas . 
t t tWinnie Pan t - Amoco , T exas Union , T exas East ern , and Tran s cont inent al . 
§ § §Amoco , Texaco , and Tr unkl ine . 
���enry Plan t  - Trunkline , Columbia , S ea Robin , Un i t ed Gas P i pel ine , and T exas Gas . 

****Cameron Plant - Michigan Wi scons in , Tenne s s e e , Co lumbia , and Uni t ed Gas P i p e l ine . 
tttt Columbia and Northern Na t ural cus tomer s .  
§ § § §From Canada . 
����Columbia . 

*****Off shore . 
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APPENDIX H 

G LOSSARY! 

aqu i fer s torage - - the s tor age o f  gas und e rg round i n  porous and 
pe rmeable rock s tratum , the po re space of  wh i ch wa s o r ig ­
i n a l ly f i l l ed wi th wa ter and i n  wh i ch t h e  s tored gas  i s  con­
f i ned by s u i tab l e  s truc ture , perme ab i l i ty b a rr i e rs , a nd 
hyd ros tat i c  wa ter pre s s ure . ( G ) 

base gas -- the to tal vol ume o f  gas i n  s torag e  wh i c h  w i l l  ma i n ta i n  
the req u i red rate of  d e l i ve ry d ur i ng an ou tp u t  cyc l e . ( G )  

Btu  ( Br i t i s h thermal un i t )  -- the quan t i ty o f  h e a t  t h a t  mu s t  be 
added to one pound of wa ter to r a i s e  i t s  tempe r a t ure one d e­
gree F ah re nhe i t  from 5 8 . 5  to 5 9 . 5 ° F ,  und e r  s ta ndard pre s s ure 
of 3 0 i n ches of me rcury . ( G )  

coal gas i f i c a t i on -- a contro l l e d  proce s s  of  reac t i ng coal , s t e am ,  
and oxyg e n  under pr ess ur e  and e l eva ted tempe rature wh i ch 
pro d uc e s  l ow B t u  gas . S ubsequent c a t a lyt i c  u pg r ad i ng pro­
d uc e s  h igh B t u  p ipe l i ne gr ade gas . ( G )  

common carr ier -- one e ng aged i n  the transpo r t a t ion of ma te r i a l s  as  
a p ub l i c  u t i l i ty a nd c ommon carr i e r  for h i r e . ( M )  

compress -- to d e c rease the vo l ume o f  gas by s ub j e c t i ng i t  to i n­
creased pre s s ur e . ( G )  

compr e s sor - - a me chan i c a l  d e vi c e  for i n c r e a s i ng the pr e s s ur e  of  a 
ga s .  ( G )  

compre s sor s ta t ion -- a ny pe rmanent comb i na t i o n  of fac i l i t i e s  wh i c h  
s uppl i e s  t h e  e ne rgy t o  move gas  i n  transm i s s ion l i ne s  or 
in to s tor age by incre a s i ng the pre s s ur e . ( G ) 

conde nsate -- the l iqu id res u l t i ng whe n  a vapor i s  s ub j e c ted to 
cool i ng and/or pre s s ure reduc t io n .  A l s o , l iq u id hyd ro­
carbons cond e n s ed from gas and o i l  we l l s .  ( TG )  

d a i ly ave r age f l ow i ng vo l ume s -- g a s  vo l ume s be i ng transpor ted i n  a 
p i pe l i n e  s e c t ion , d e term i ned by d iv i d i ng the t o t a l  a n n u a l  
vol ume tran s ported by 3 6 5  d ay s . I n  th i s  r e po r t ,  the a n n ua l  
vol ume of p i pe l i ne s e c t ions w i th b i-d i re c t i o n a l  f l ow i s  
d e t e rmi ned by the s um o f  a l l  vol ume s ( the vol ume s i n  one 

! De f i n i t i on s  ad apted , as i nd i ca ted , f rom : 
( G )  - G l o s s ary for the Gas I nd u s try ,  Ame r i c a n  G a s  As soc i a­

t ion . 
( M )  - Manual o f  O i l  and Gas Terms , W i l l i ams and Meye r s , 1 9 7 6 .  
( T )  - " S t andard De f i n i t ions of Pe trol e um S t a t i s t i cs , "  T e c h­

n i c a l  Repo r t  No . 1 ,  Ame r i c an Pe tro l e um I n s t i t u t e . 
( TG )  - Gas  P i pe l i ne Task Group . 
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d i re c t ion a s s umed pos i t ive and the volume s f l ow i ng i n  the 
oppos i te d i re c t ion a s s umed negat i ve ) .  ( TG )  

d a i ly f l ow rate - - g a s  vo l ume s transported per d ay i n  a p i pe l i ne 
s e c t ion , u s u a l ly e xpr e s s ed i n  m i l l i on c ub i c  f e e t  per d ay 
( MMCF/D ) meas ured a t  1 4 . 7 3 ps i a  pre s s ure and 6 0 ° F  
tempe r a t ur e . ( TG )  

d emand d ay -- t h a t  2 4-hour pe r i od s pe c i f i ed by a s uppl i e r-u s e r  
con trac t  for p urpos e s  o f  d e t e rmi n i ng t h e  p urchase r ' s  da i l y  
quan t i ty o f  g a s  used . T h i s  term i s  pr ima r i ly u s ed i n  p ipe­
l i ne d i s tr i bu t ion c ompany ag reeme n t s . I t  i s  s im i l ar to , and 
u s u al ly c o i n c id e s  w i t h , the d i s t r i bu t i on c ompany " s e ndou t 
d ay . " ( G )  

des ign c apac i ty -- the capab i l i ty of a p i pe l i ne s e c t ion to move 
g a s  vo lume s , b ased on one spe c i f i c s e t  o f  f l owi ng parame ters 
for the p ipel i ne sys t em compr i s i ng the p i pel i ne s e c t i o n  
be i ng analy ze d . I n  t h i s  repo r t , the de s ig n  capac i ty o f  
p ipel ine s e c t ions h av i ng b i-d i r e c t ional  f l ow i s  t h e  g re a te r  
o f  the two f l ow i ng capac i t i e s . ( TG )  

d i s tr ib u t i on sys tem -- gener al ly ma i n s , s e rv i c e s , a nd equ i pme n t  
wh i ch c arry o r  control the s upply o f  g a s  from the po i n t  o f  
local s upply t o  a nd i n c l ud i ng the s a l e s  me t e r s . ( G ) 

e x chang e  gas  -- g a s  that i s  rece ived f rom ( or de l ivered to ) a no ther 
par ty in ex change for gas  d e l ivered to ( or rece i ved from ) 
s uc h  other party . ( G )  

FERC -- Federal Energy Regu l a tory Commi s s ion . ( G )  

F PC -- Federal Power Commi s s i on . ( G )  

f i e l d  sys tem -- p ipe l i n e s  wh i ch transpo r t  n a t ur a l  g a s  from i nd i v i d ­
u a l  we l l s to c ompre s sor s ta t ion , proc e s s i ng po i n t ,  o r  ma i n  
trunk p ipe l i n e . ( G )  

f l ow i ng g a s  -- a term used i n  the Perm i an Ba s i n A r �  Ra te Proc eed­
i ng as i n c l ud i ng all gas o ther than new g a s-we l l  gas or 
r e s idue  gas  d e r ived the re from , i . e . , i nc l ud i ng old ga s-we l l  
g a s , a l l  cas i nghe ad gas , and re s i d ue g a s  d e r i ved from o l d  
ga s-we l l  or c a s i nghead gas . ( M )  

g a s , manu f a c t ured -- a g a s  ob t a i ned by d e s tr u c t ive d i s t i l l a t ion of 
coal , or by the thermal decompos i t ion of o i l , or by the 
react i on o f  s te am pass i ng through a bed of h e a ted coal or 
coke . E x ampl e s  are coal gas e s , c oke oven gas e s , prod u c e r  
g as , b l a s t  f urnace g a s ,  b l ue ( wa ter ) g a s , c arbure ted wa t e r  
gas . Bt u conten t  var i e s  w ide ly .  ( G ) 
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g as , n atural  - - a n a tural ly o c c urr i ng m i x ture o f  hyd roc a rbon and 
nonhyd rocarbon g a s e s  found in porou s  g e o l og i c  forma t i on s  
beneath the e a r th ' s  s ur face , o f ten i n  a s soc i a t io n  wi th 
pe trol e um .  The pr i nc ipal con s t i t u e n t  i s  me thane . 

l .  d ry -- g a s  who se wa ter con t e n t  h a s  b e e n  red uced by a 
d ehyd ra t ion proce s s . Ga s conta i n i ng l i t t l e  or 
no hyd roc arbons c ommerc i al ly r ec overable a s  
l iq u i d  prod uc t .  Spec i f i e d  sma l l  quan t i t i e s  o f  
l iq u i d s  are perm i t ted b y  vary i ng s ta t u tory d e­
f i n i t ions i n  certa i n  s t a te s . 

2 .  we t - - we t natural g as i s  unproce s s e d  n a t u r a l  g as or 
par t i al ly proce s s ed n a t u r a l  g a s , prod u c ed f rom 
s tr a t a  conta i n i ng cond e n s ab l e  hyd rocarbons a nd 
wa ter . The term i s  s ub j ec t  to v a r y i ng l ega l 
d e f i n i t ion as  s pe c i f i ed by c e r t a i n  s ta t e  
s ta t u te s . 

Ga s vol ume s men t ioned i n  the re po r t  are d ry g a s  vol ume s . 
Ga s i n  the g athe r i ng l ines , howe v e r , may conta i n  conden­
s a te s , m i nor impur i t ie s , i ne r t  g a se s , e tc . ( G )  

gas from b i omas s  -- ga seous f ue l  wh i c h  c a n  be prod u c ed from v eg e­
tat ion by e i ther the rmal decompo s i t io n  or a nae rob i c  d ig es­
t ion ; i . e . , the b iolog i c a l  breakdown of o rg a n i c  ma t te r  i n to 
methane and other mate r i a l s  by bac te r i a l  a c t i on in the 
absence o f  oxyg e n . ( TG ) 

gas from Devo n i an shal e - - natural g a s  prod u c ed from s h a l e  rock 
forma t i o n s  formed in the De von i a n  g eo log i c  e r a . Th i s  g as i s  
prod u c ed pr i nc i pa l ly i n  the e a s tern Un i te d  S t a te s  i n  Oh i o , 
Ke nt ucky , Pe nnsyl van i a ,  a nd We s t  Vi rg in i a . ( T G )  

gathe r i ng l ine - - a p ipe l ine wh i c h  transpo r t s  n a t ural  g as f rom 
i nd iv i d u a l  wel l s  to compre s sor s t a t ion , proc e s s i ng po i n t , or 
ma i n  t r unk p i pe l ine . ( G ) 

g r i d  - - the l ayo u t  o f  a g a s  d i s t r i b u t i o n  sys tem i n  wh i c h  p i pes are 
connec ted a t  i n ter s e c t ions . ( G )  

hor sepowe r -- a un i t  o f  powe r ;  equ ivalent  t o  3 3 , 0 0 0  f t- l b  per 
m i nute , or 5 5 0 f t- l b  pe r s e cond ( mechan i c a l  horsepowe r ) . 
( G ) 

hydrocarbon -- a c h em i c a l  c ompou nd compos ed s o l e l y  o f  c arbon a nd 
hyd rog en . Th e compounds hav e a sma l l  n umber o f  c arbon and 
h yd rog e n  a toms in the i r  mol e c u l e  are u s u a l l y  g as e ou s ; thos e 
w i th a l arg e r  n umbe r o f  a toms are l iqu i d  and the compo und s 
w i th the l arge s t  n umber o f  a toms are so l i d . ( G )  

i n j ec t ion season -- t ho s e  months  o f  the year i n  wh i c h  
net  f l ow o f  g as i s  i n to the s torag e r e s e rv o i r . 
t ion sea son g e ne r al ly s tarts i n  March o r  Apr i l  
i s  the f i nal  mon th . ( T G )  
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i nt e r s t a t e  p i pe l ine company -- a company wh i c h  t r a n sm i ts m a te r i a l s  
by p i pel i ne across s tate bound ar i e s . ( TG ) 

i n te rconne c t io n  -- the equ i pment a nd fac i l i t i e s  n e c e s s ary to t r an s­
f e r  g a s  f rom o ne sys tem to anoth e r . ( T G )  

i nt r a s t a t e  p i pe l ine company - - a company wh i c h  t r a n sm i ts m a te r i a l s  
by p i pe l i ne w i th i n  s tate bo u nd ar i e s . ( TG ) 

l a te r a l  p ip e  - - a p i pe i n  a g a s  d i s tr i b u t ion or transm i s s i o n  sy s­
tem wh i ch branches away from the c e n t r a l  a nd pr imary part o f  
the sys tem . ( G )  

load -- the amo u n t  o f  g a s  d e l ivered or req u i red a t  any spec i f i ed 
po i n t  o r  po i n t s  on a sys tem ; load o r i g i n a te s  p r imar i ly a t  
the  g a s  con s um i ng equ i pmen t  o f  the c u s tomers . ( G )  

load f ac to r  - - the r a t i o  o f  the ave r ag e  req u i r emen t  to t h e  max imum 
requ i remen t  for the s ame t ime pe r i od , a s  o ne d ay ,  o ne hour , 
e tc . ( G )  

LNG ( Li q ue f i ed Natural  Ga s )  -- natural g a s  wh i c h  h a s  b e e n  l iq ue f i ed 
by red uc i ng i ts tempe r a t ur e  to m i nu s  2 6 0 °F a t  a tmosph e r i c  
pre s s ur e . I t  r ema i n s  a l iq u i d  a t  - l l 6 ° F a n d  6 7 3  p s i g . I n  
v ol ume i t  o c c up i e s  l/6 0 0  o f  t h e  g a s  i n  t h e  v apo r s ta t e . ( G )  

m a i n  l in e  - - d is tr i b u t ion l ine that s e rv e s  a s  a common source o f  
s upply for more than one s e rv i c e  l i n e . ( G )  

nat ive ga s - - the to t a l  vol ume o f  g a s  i nd igenous to the  s torage 
res ervo i r  a t  the t ime gas s torag e s ta r ted . ( G ) 

n at ural  g as prov e n  r e s e rv e s  - - prove n  r e s e rv e s  o f  n a t u r a l  g as a s  o f  
Dec embe r 3 1  o f  a n y  g iv e n  year a r e  the  e s t ima ted q u a n t i t ie s  
o f  natural  g as wh i c h  g eolog i c a l  a nd e ng i ne e r i ng d at a  d emon­
s trate w i th reasonable c e r t a i nty to be r e c ov e r ab l e  i n  th e 
f ut ure f rom known natural o i l  a nd g a s  r e s e rv o i rs u n d e r  e x­
i s t i ng e conom i c  a nd operat i ng cond i t ions .  Re s e rvo i r s  are 
con s i d ered prov e n  i f  e conom i c  prod uc i b i l i ty is  s uppo r ted by 
e i ther a c t ual  prod uc t ion or conc l u s ive forma t i o n  te s t s . Th e 
a re a  o f  a r e s e rvo i r  con s id ered prov e n  i nc l ud e s  t h a t  por t ion 
d e l i ne a t ed by d r i l l i ng a nd de f i ned by ga s-o i l , ga s-wa te r , o r  
o i l-w a te r  contrac ts , a nd t h e  ad j o i n i ng po r t i o n s  not ye t 
d r i l l e d  b u t  wh i c h  can be rea sonab l y  j ud g ed a s  e conom i c a l ly 
prod uc t i v e  on the bas i s  o f  a v a i l ab l e  g eo l og i c a l  a nd eng i­
nee r i ng d a t a . I n  the abse nce o f  i n forma t i o n  on f l u id co n­
tac ts , the  l owe s t  known s tr u c t ural o c c ur r e n c e  o f  h yd ro­
c arbons contro l s  the lower proven l im i t  o f  the re s e rvo i r .  
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Re serve e s t imate s are prepared for to t a l  r e coverab l e  natural 
gas , nonas soc i a ted gas , a nd a s soc i a te d-d i s solved g a s . E s t i­
mates do not i n c l ud e  gaseous equ i v a l e n t s  of n a t u r al g a s  
l iq u ids e xpec ted t o  b e  recovered f r om re s e rvo i r  n a t u r a l  g a s  
a s  i t  i s  prod uced , n atural g a s  be i ng h e l d  i n  und e r g ro und 
s torag e , or nonhydrocarbon g a se s . 

C l a s s i f i c a t ions o f  r e s e rvo i r s  by r eg ul a tory agen c i e s  a re 
used as  the bas i s  for d iv id i ng to t a l  r e s e rv e s  betwe e n  nonas­
soc iated a nd as soc i a te d-d i s solved r e s e rve s . I n  the absence 
o f  c l a s s i f i c a t i o n  by a reg u l a tory agency , a l locat i o n s  are 
b a s ed on the natural  occ urrence o f  t h e  g a s eo u s  h yd roca rbon s 
i n  re s e rv o i r s  a s  d e te rm i ned by the ope r a to r . ( T } 

natural g as r e s e rvo i r  - - a porous and pe rmea b l e  und e rg ro und forma­
t ion cont a i n i ng an i nd iv i d u a l  a nd separate n a t ur a l  a c c umul a­
t ion of prod uc i b l e  hyd rocarbons ( o i l  and/or gas ) wh i c h  i s  
con f i ned by impe rme able rock or wa ter barr i e r s  a nd i s  
c harac te r i zed by a s i ng le natural pre s s ur e  sys tem . ( T }  

ope rator - - the i nd iv idual  or company r e spo n s i b l e  for the d ev e l op­
men t  o f  an o i l  or g a s  l e a s e ; or a person who e ng ag e s  i n  the 
transpo r t a t ion of g as . ( G ) 

peak d emand -- the g re a t e s t  o f  a l l  the d emand s u n d e r  con s i d erat ion 
o c c urr i ng d ur i ng a spec i f i ed per i od o f  t ime . ( G )  

peak s h av i ng -- s upply i ng f ue l  gas  for d i s tr i b u t i on sys t em from an 
a ux i l iary source d ur i ng pea k  per iod s of max imum d emand , when 
the pr imary source i s  no t adequate . ( G )  

p i pe l i ne system -- p i pe l i ne s  i n s t a l l ed for the p ur po se o f  tran smi t­
t ing g a s  f rom a s o urce or so urce s o f  s uppl y to one or more 
d i s t r i b u t ion c e n ters , or to one or more l a rg e vol ume 
c us tome r s , or a p i pe l ine i n s t a l led to i n te r connec t  sources 
o f  s upply . ( G )  

ps i g  ( Pre s s ure , G u ag e )  -- po und s  pe r s q uare i nc h  above a tmos pher i c  
pre s s ur e . ( G ) 

rate base -- the v a l ue e s tabl i shed by a reg u l a tory a uthor i t y ,  upon 
wh ich a u t i l i ty is pe rm i t ted to e a r n  a s pe c i f i ed rate  of r e­
t ur n . Ge neral ly , t h i s  repre s e n t s  the amoun t o f  prope rty 
u s ed a nd u se f ul i n  p ubl i c  s e rv i ce a nd may be based on th e 
fol low i ng v al ue s  or combinat ions thereo f :  f a i r  v a l ue , p r u­
d e n t  i nve s tme n t , reprod uc t ion cos t s , or or i g i nal cos t ;  and 
may prov ide for the i n c l u s i o n  of cash work i ng c ap i ta l , m ate­
r i al s  a nd s uppl i e s , and d e d uc t ions for : acc umul a t ed prov i ­
s io n  for d eprec i a t ion , c on t r i b u t i o n s  i n  a i d  o f  c o n s t r uc t ion , 
a c c umul ated d e fe rred i nves tment t a x  c r ed i t s . ( G )  
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r e s e rvo i r  capa c i ty - - the amoun t  o f  g as a b l e  to be con t a i ned i n  a 
g iv e n  pore s pace under a s t a t i c  pre s s u re a nd tempe ra t ur e . 
( G ) 

r ig h t- o f-way -- a s tr ip o f  l and a cq u i re d  for the c o n s t r uc t i on 
and opera t i o n  o f  a p i pe l ine or other f ac i l i ty . ( G )  

s pace hea t i ng load -- b u i ld i ngs , i . e .  house s , s to re s , a nd b a r n s , 
wh i c h  r equ i r e  h e a t  to ma inta i n  d e s i red i n s i d e  tempe r a t ur e . 
Th i s  h e a t  req u i r ement f l u c t ua t e s  d ue to o u t s ide amb i e n t  
t emper a t u r e , w i nd spe ed s , s un l i g h t , a nd t h e  q ual i ty o f  the 
i n s u l a t ion i n s t a l l ed i n  the bu i ld i ng . ( T G ) 

s torage r e s e rvo i r  - - that part o f  the s torage zone h av i ng a 
d e f i ned l im i t  o f  poro s i ty a nd/or permeab i l i ty wh i c h  c a n  
e f fec t iv e ly accept , reta i n ,  a n d  d e l i v e r  g a s . ( G ) 

synthe t i c  n a t u r a l  g a s  -- a d e s c r ipt ive t e rm u s ed i n terchangeably 
w i th SNG a nd s u b s t i tute natural g a s . ( G )  

t ig h t  g a s  sands - - g as- f i l l ed rock forma t ions  w i th l ow 
pe rme ab i l i ty .  ( TG )  

u nd e rg round s torag e -- the u t i l i z a t ion o f  s ub s u r f ac e  fac i l i t i e s  for 
s to r i ng gas wh i c h  has been tran s f e rred f rom i ts o r i g i n a l  
locat ion f o r  t h e  pr imary purpo s e s  o f  con s e rv a t ion , f u l l e r  
u t i l i z a t ion o f  p ipe l i ne fac i l i t i e s , a nd more e f f e c t iv e  a nd 
e conom i c  d e l ivery to marke t s . The f ac i l i t i e s  are u s u a l l y  
natural  g eo log i c a l  reserv o i r s  s uc h  a s  d epl e te d  o i l  or g a s  
f i e l d s  or wa te r-be ar i ng s ands s e a l ed a t  the top b y  a n  
impermea b l e  c ap rock . Th e fac i l i t i e s  may b e  manmade or 
natural c averns . ( G )  

unloaded p i pel i n e  - - a p i pe l ine wh ich i s  no t ope ra t i ng a t  f u l l  
po tent i a l ; i . e . ,  the p i pe l ine i s  c apab l e  o f  transm i tt i ng 
more gas . ( TG ) 
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